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50-Ib. ingot 








25-Ib. ingot 


10-Ib. ingot 


All Olin Aluminum distrib- 
utors carry a wide range of 
castingalloysin immediately 
available stock from the 10- 
lb. ingot to the exclusive 25- 
lb. ingot and the 50-Ib. ingot. 
Olin Aluminum sales offices 
and distributors also offer 


Casting? 


Call Olin. 


you a full range of techni- 
cal service backed by Olin’s 
metallurgical staff and 
laboratories. This service 
includes help in metal selec- 
tion and application advice, 
tips on casting and finishing 
aluminum. Why not make 


Olin Aluminum your source 
of primary casting alloys— 
and the latest metallurgical 
know-how. Call your local 
Olin Aluminum distributor 
or nearby sales office and 
get experienced help on any 
of your foundry problems. 


Olin 
ALUMINUM: 


400 PARK AVE. NEW YORK 22, NEW YORK 





arVer RAPID MULLER 


Works 
Equally Well 
with Any 
Binder 


@ The fastest! A batch every 
75 seconds.* 


2 Absolutely no lumps or 
wet spots! 


@ Easiest to clean! Just 


reach inside. 


*Applies to COz sand. Oi! sand may take 
up to three minutes. 
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@ Only one moving part. 
No maintenance worries. 


@ 3 times lower initial 
investment than with 
most mullers! 


ge ee ee OR COUPON ORAS OS See es 


CARVER FOUNDRY PRODUCTS CO. M-6 
Muscatine, lowa 


Send me complete information and prices on Carver Rapid 
Mullers. 





NAME 





FOUNDRY 





city STATE 
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for the finest in 
FOUNDRY COKE 


Foundrymen throughout the nation know this familiar ABC 
combination for low cost operation, reliability and service. 
Compare ABC’s important advantages for the finest in foundry 


coke: 





SUPERIOR CHEMICAL AND PHYSICAL PROPERTIES 
EXACT SCREENING TO A CHOICE OF SIZES 
CUPOLA-TESTED CARBON CONTROL 
PRACTICAL TECHNICAL ASSISTANCE ON MELTING PROBLEMS 
YEARS OF SUCCESSFUL SPECIALIZED EXPERIENCE 
MODERN FACILITIES — FULLY MAINTAINED 
DEPENDABLE 7 DAY/WEEK SHIPPING SERVICE 
An exclusive with ABC... 
You can choose from five types of ABC Foundry Coke, each designed for 


carbon pickup within closely controlled limits. ABC Service Engineers will 
gladly help you select the type best for your particular melting operation. 


ALABAMA 
BY-PRODUCTS ee 


First National Building 


CORPORATION Birmingham, Alabama 





SALES AGENTS: Great Lakes Foundry Sand Company, Detroit; St. Louis 
Coke & Foundry Supply Co., St. Louis; The Ranson and 

Orr Company, Cincinnati; Kerchner, Marshall and Company, 

Pittsburgh; Anselman Foundry Services, St. Charles, Illinois. 
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Operation: 
Blast Cleaning 


(one of a series) 


THIS CASTING TOOK THIS ONE ONLY 4 MINUTES 


15 MINUTES TO CLEAN... WITH ROTOBLAST 


No two ways about it: Rotoblast equipment cuts clean- 
ing costs, sometimes by as much as 70%. Hundreds 
of manufacturers have improved their profit picture 

as well as their quality of cleaning —- with Rotoblast 
because it reduces manpower—up to 75% .. . works 
faster, up to 50% faster for straight through processing 
...requires much less maintenance. ..reduces down-time. 


Whether it is a small Rotoblast barrel or a giant table- 
room, you'll find that the day you start using Rotoblast 
is the day your cleaning costs start to come down. And 
you'll get additional cleaning economies with the use of 
solid, tough, Rotoblast Steel Shot and Grit. To get the 
full story, write: 


PANGBORN CORPORATION, 1300 Pangborn Blvd., Hagerstown, 
Md.; Pangborn Canada Ltd., 38A Mattson Rd., Toronto, Ontario; 
Manufacturers of Blast Cleaning, Vibratory Finishing, Dust 
Control Equipment—Rotoblast® Steel Shot and Grit®. 
OF HAGERSTOWN 
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Let's look at... 


1961’s MOST IMPORTANT EVENT .. . 
AND OUR MAY CONVENTION ISSUE 


N EXT MONTH the most important event of 
1961 for metalcasters will take place in 
San Francisco. It’s the 65th Castings Congress 
of AFS. In my opinion, the American Foundry- 
men’s Society has been the most constructive, 
unifying and key leadership force in the metal- 
casting industry. Some may forget this occasion- 
ally. Industry growth, length of service to a field, 
and the natural development of specialized in- 
terests all tend to diffuse and scatter aims and 
activities of individuals. This is the price of 
progress in an industry—and metalcasting is no eS Geass 
exception. But the fact remains that AFS is 
still growing, that it continues to lead the way to all-industry im- 
provement, and that its technical program is producing more profits 
and market opportunities for metalcasters than ever before! 


Ample proof of market opportunities being developed today can 
be found on page 35 of this issue. There you'll find the beginning 
of a special, timely 10-page report on Aerospace developments. 
And on pages 57, 62, 72, and 85, you'll find four significant and 
exclusive technological reports on research conducted by AFS 
itself. 


For cues to more technology-for-profit information look at pages 
106 to 112. There you'll find the program of the 65th Castings Con- 
gress, May 8-12. 


There’s a companion event to this most important event of 1961. 
It’s the May Convention issue of Mopern Castincs—THE peak- 
interest issue of the year of any publication in the field. In the May 
issue you'll find interpretative, copyrighted summaries of 100 
“breakthroughs” in metalcasting. 


These are PREVIEWS from the technological advances to be 
presented at the Congress. You'll get this news first and exclusively 
in Mopern Castincs. Also, you'll find other exclusive features as 
well. It will be a news and reference issue you will want to save 
for a long time. In fact, the 65th Castings Congress, and the May 
Convention issue of MoperRN Castincs are two events worth the 
time and attention of everyone in metalcasting. Both are designed 
for all concerned with jobs and profits in the metalcasting industry. 
And Mopern Castincs is the one official reporting medium for the 
American Foundrymen’s Society and its 65th Castings Congress. 
See you there! 


Kha Ef ax — 





For extruding the metals of the 





is now supplying 


PRECISION 
CAST DIES 


for the extrusion of: 


@ CHROMIUM 


@ TUNGSTEN AND MOLYBDENUM 
HIGH SPEED STEELS 


@ COBALT ALLOYS 

@ TITANIUM 

@ A286 STAINLESS STEEL 
@ COPPER BASE ALLOYS 
@ STEEL ALLOYS 


PMD extrusion dies are designed 
and built to perform to your 
specific requirements by experi- 
enced extrusion Engineers. These 
Engineers are available to any- 
one having tooling problems. 
Call or write today. 


<PMi 


PMD EXTRUSION DIE COMPANY 


5747 BEEBE AVE. . WARREN, MICH. 
Phone: COngress 4-2518 


Write today for descriptive brochure 
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Birth of a Gray Iron Casting—No. 1 


SELECTION OF ORES 


From the great ore ranges in the Lake Superior 
Region and from other important deposits in the 
United States, Canada, South America and Europe 
come high quality iron ores . . . the basic ingredients 
of fine gray iron castings. 

The famed “Mesabi” Range is probably the best 
known iron ore site in the world. It extends over 
100 miles along Lake Superior in Northern Minne- 
sota. Although mined extensively for over a half 
century, the Mesabi is still producing millions of 
tons of ore every year. 

From this source and from sites located through- 


out the world, Pittsburgh Coke & Chemical Com- 
pany selects only virgin iron ores to provide the 
foundry industry with Neville Pig Iron in a wide 
variety of analyses. The multitude of gray iron cast- 
ings produced by these foundries play an essential 
role in the industrial growth of the nation today. 


COKE & IRON DIVISION 


& PITTSBURGH 


COKE & CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA 


Neville Pig Iron and Neville Coke for the Foundry Trade 
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HOLD ’EM DOWN! 





It’s an established fact that you need good equipment to turn out 
good molds — economically. And there’s no other type of foundry 
equipment you might invest in that will pay bigger dividends than 
HINES “Pop-Orr”’ flasks. These exceptionally efficient flasks will 
hold your molding costs to a minimum by producing an unusually 
high percentage of perfect molds and, conversely, less scrap. 


Fixture-built to extreme accuracy, reinforced at the parting line 
atid buttressed with the familiar diagonal ribs, HINES “Pop-OFr” 
flasks are built to outperform and outlast any other flask on the 
market. They last longer, too, because hammering isn’t necessary 
for removal — just move the “Pop-Orr”’ levers and off they come! 

Made in standard, medium and heavy-daty 
weights, sizes to 36” by 48”. Trunnions, handles, 
reinforcing pipe, pin arrangement to your re- 
quirements. If you want the best, the most eco- 
nomical flasks on the market — get in touch with 


us for our recommendation. 


THE HINES FLASK CO. 


3433 WEST 140th STREET - CLEVELAND 11, OHIO 
ORchard 1-2806 


HINES FLASKS 
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TIME FOR DECISION 


There is every indication that April and May will be important 
decision-making months. An upturn in business conditions gen- 
erally is expected. Metalcasters must be poised for action. 
Right now what they must determine is how much and how fast. 





Although some companies are displaying a tendency to hold back 
(because of obvious risk factors), there is general agreement 
that the industry must move in quickly with product development 
and marketing programs designed to capitalize on every market- 
ing opportunity. 


Fortunately, there are three valuable guideposts now avail- 
able: 

1. The 100 or So top technological breakthroughs of 1961. (In- 
terpretative summaries will be published first and exclusively 
in the May Convention issue of MODERN CASTINGS; and these will 
be followed by detailed presentations at the 65th Castings Con- 
gress in San Francisco.) The breakthroughs will lay the founda- 
tion for product and process strategy the rest of this year. 

2. Current conditions in the end-use industries served by 
metalcasters. A careful examination of reports by reputable 
business and marketing experts will help here. Here again mar- 
keting plans and technological developments will have a pro- 
nounced effect on what metalcasters plan and do. 

3. An evaluation of metalcasting trends today by key execu- 
tives in the industry. Here the correlation of the three guide- 
posts becomes exceptionally significant: evaluation by bell- 
wether executives. The Metalcasting Trends Panel will provide 
this. The first and exclusive report will be in the May Conven- 
tion issue of MODERN CASTINGS. 











After all, technology IS profits! It provides the profitable 
difference over competitors within and without the industry. 
The Metalcasting Trends Panel will help metalcasting executives 
decide how much they will do how fast. 


Naturally, there is a widespread interest in business condi- 
tions generally. The consensus is that an upturn is in the making 
—and even Secretary of Labor Goldberg is taking a more opti- 
mistic view, politics not withstanding. 


There will be the traditional lag in re-employment: hours of 
work lengthening at first, and alternating work weeks ending. 


Either overlooked or ignored by Mr. Goldberg seems to be the 
fact that when seasonable adjustments are applied to the em- 
ployment situation the decline is less than 1 per cent. An un- 
employment problem existed before the recession set in last sum- 
mer. This points to a sturdier economic base that most government 


experts are willing to admit. 
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LOOKING 
AT BUSINESS 


FERROUS SHIPMENTS 


NON-FERROUS 
SHIPMENTS 


10 
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Favorable signs which affect the metalcasting industry in- 
clude such elements as: 


1. Stocks: The Dow-Jones Industrial Stocks Index continues 
to go up as do other market indicators. 


2. Construction: Home building is increasing—and con- 
struction of private buildings is still strong (office 
buildings, plants, etc.) 


Prices: There's more strength in many markets, including 
durables. 


Steel: Gains are being made, although the pace could be 
faster and more pronounced. There's a cautiousness here. 


New Car Sales: A seasonal rise is taking place. Demand 


should be about at the same level as a year ago. 


Business Investment: New plant and equipment expendi- 
tures for business this year (capital outlay) will be 
more than first anticipated. Only a 3 per cent decline 
from 1960 is predicted. Compare this to a 17 per cent drop 
in the 1958 recession, and you get a better perspective 
of current business conditions. 








Far from the primary metals basis, but certainly an important 
factor in the economy, is increased activities on the retail 
level. People are spending more in department stores. 


Coming back to metalcasting, the special preview of technol- 
ogy advancements to be announced in the May issue of MODERN 
CASTINGS takes on a new Significance. (See page 107 this issue. ) 
You can find and explore: 


Commercial possibilities for lighter, thinner, but strong 
castings. 





New techniques for lower cost operations, better quality con- 
trol methods. 


One fact stands out: The tempo of technological change is 
quickening. This means metalcasters must be more alert to 
changes in markets and market opportunities than ever before. 
And as mentioned before, today technology is creating profits 
where used quickly and expertly. 





Shipments of steel castings showed a marked year-end improve- 
ment in December by running nine per cent above the November 
shipments. Total shipments ran to 108 thousand tons. The 1960 
figure was still about 19 per cent short of shipments in 1959. 


Shipments of gray iron castings in December amounted to 749 
thousand short tons, a decline of about 10 per cent below Novem- 
ber of 1960 and 32 per cent below December of 1959. Ductile iron 
castings shipments reached 12,097 short tons, an improvement 
over the 11,870 figure for November. 


Malleable iron castings shipped in December totaled 57 thous- 
and tons, a drop of nine per cent below the previous month. 


December shipments of non-ferrous castings totaled 164 mil- 
lion pounds, representing a decline of about seven per cent be- 
low the November figure. Total consisted of 53 million pounds 
of copper castings, 62 million pounds of aluminum castings, 46 
million pounds of zinc castings, 1.9 million pounds of magnesi- 
um, and 1.3 million pounds of lead die castings. : 





Crouse-Hinds reports on Shalco Shell Core Molding: 


3 Shalcos Plus 1 Operator Produce 
7,000 Cores In 712 Hours! 


Production as high as 7,000 top quality cores in one 
7% hour shift is the big reason Crouse-Hinds Co. of 
Syracuse, N.Y., is sold on Shalco Shell Core Molding. 
C. H. Alvord, New Process Engineer, explains: “We 
decided to try shell cores because we need extremely 
smooth surfaces on the inside of our electrical fittings 
and are always looking for ways to reduce production 
costs. After an extensive study of all shell core ma- 
chines, we bought a Shalco U-180 and, because of its 
excellent performance, soon installed three more 
identical machines. With our present arrangement, 
three of the Shalcos are operated by one man while the 
fourth is being set up for the next job. With the 
Shalcos we can produce a wide variety of cores in- 
cluding those shown at right; sometimes need three 
inspectors to handle and pack production output of 
the one core machine operator!” 

Efficiencies such as those described by Mr. Alvord 
are commonplace among Shalco users. It will pay you 
to get complete information. Call, write or wire... 
today. 
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Shalco Division of 


THE NATIONAL 


ACME COMPANY 
€ rn e:: E. 13ist STREET 
CLEVELAND 86, OHIO 


Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 
Licensee in the United Kingdom: Stone- Wallwork, Limited, London SW-1, England 


April 1961 





Alan Wood Steel Company produces three 
types of pig iron . . . foundry, malleable and 
intermediate low-phosphorous. We maintain 
substantial stocks in all standard analyses . . . 
assuring you of competent service on any size 
order, time after time. 


7 
. 


make ALAN WOOD 


your full-time 


PIG IRON HEADQUARTERS 


Backed up by complete Alan Wood resources, 
the personalized attention of our Pig Iron 
Sales Department assures the product quality 
essential for your best cupola operation. Our 
technical services are available to you, at all 
times. Let us know how we can help. 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


FOR MORE 
INFORMATION 


[] Have an Alan Wood technical representative call 


THIS COUPON NAME 


[| Send literature 





COMPANY 





TO OBTAIN 
ADDRESS 





HELPFUL INFORMATION 
’ CITY 





AMERICAN IRONMASTERS FOR MORE THAN 135 YEARS 
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SWITZERLAND 


One of the most complete compendiums of light metal foundry 
practices has just been translated into English by the Technical In- 
formation Center at Wright-Patterson Air Forces Base. Entitled 
“Handbook for the Foundry Worker—Shape Casting of Aluminum 
and Magnesium Alloys,” the book presents the modern foundry tech- 
niques currently practiced in Russia. The 400 page handbook covers 
alloy systems, furnace charges, melting practices, molding materials, 
pouring, cleaning, heat treatment, die casting of both aluminum 
and magnesium base aloys. For light metal foundrymen interested in 
broadening their horizons in world-wide casting technology this book 
is recommended highly. Orders for the book may be placed through 
Mobern Castincs. (Price $6.50) 


The International Organization for Standardization announces that 
the ISO Brinell Hardness Test for Grey Cast Iron has been prepared 
and approved by the majority of ISO Member Bodies. It is now 
being submitted to the ISO Council for acceptance as an ISO recom- 
mendation. Any Mopern CastINc readers desirious of having a copy 
of this international test may have one by submitting a written re- 
quest to the Editor. 

The U. S. Task Force on International Standards Committee A-3 
on Cast Iron is chairmanned by D. E. Krause, Gray Iron Research 
Institute. This committee is now working on a proposed International 
Classification of graphite in cast iron and impact testing of gray iron. 
It is encouraging to realize that foundry technology is surmounting 
the barriers of language and nationalism to bring forth international 
order and understanding. 


The Fluid Mold Casting process now makes it possible to produce 
smooth surfaced steel ingots in badly fire-checked molds. The process 
developed by National Supply Division of Armco Steel Corp., Tor- 
rence, Calif., utilizes a special slag which is melted and poured into 
bottom of ingot mold. As the molten steel rises in the mold the floating 
molten slag coats the wall as thin membrane. Pits, cavities, and cracks 
in mold wall are filled with slag to produce a smooth continuous mold 
coating. This coating imparts a smooth surface to the cast ingot, re- 
duces ingot-to-billet conditioning costs, increases ingot mold life, and 
lowers refractory inclusion counts. 

The FMC slag is melted in arc furnaces, heated to 3200 F, tapped 
into transfer ladle, and poured into mold in a quantity of 50 pounds 
per ton of gross ingot weight. Steel is poured immediately from bottom 
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pour lade. No slag entrapment during pouring has occurred. Foun- 
drymen may give some thought to applying this technique in perma- 
nent mold casting to protect mold surfaces or in sand molds to improve 
refractoriness at mold-metal interface. 


Hollow zinc die castings can now be made using the Robar process. 
The cost of expensive retractable metal cores has been eliminated by 
drawing metal out of the partially solidified casting by suction. In 
the Robar process air is first evacuated from the die which is run cold 
for rapid metal chilling. Zinc is injected into die and within a fraction 
of a second the injection ram is sharply retracted. Design of gate and 
runner causes molten metal to be drawn out of mold cavity creating 
a hollow casting. 

A typical application is the hollow metal heel used on ladies shoes. 
Other potential uses include hollow-cast gas-bottles and bodies for 
butane cigarette lighters. The bottles are seamless and withstand 
pressure up to 3000 psi. Higher pressures can be tolerated by increas- 
ing wall thickness with longer dwell time before suction stroke of 
ram. Also, wall thickness can be varied to sunt strength requirements 
by varying withdraw] rate of ram. 

Hollow castings have been produced with wall thickness down to 
(0.020 inches and accuracies within 0.005 inches. New Markets will 
be opened for applications when external dimensions are somewhat 
massive but light weight is paramount to the point of tolerating com- 
pletely hollow sections. 


Precision casting of dies weighing over 3 tons has been disclosed 
by Toyo Kogyo Co., one of Japan's largest automobile manufacturers. 
In the period November 1959 to April 1960 this company has preci- 
sion cast by the Shaw Process 100 cast iron shell molding patterns 
weighing as much as 44 pounds; 15 heat resistant steel die-casting dies 
with 600 pound maximum weight; 150 heat-resistant steel permanent 
molds weighing up to 11 pounds; and 200 cast iron press-tool punches 
and dies as large as 6200 pounds in weight. 

In the process, CO» sand is first placed in the flask, then the ceramic 
slurry is poured in the space between the pattern and the CO» sand 
backing. This practice saves considerable in the quantities of slurry 
consumed. Although some finish machining must be performed on 
internal cavities before putting the dies into service, the overall sav- 
ings in machining effected by casting the finished shape directly from 
molten metal are more than considerable. 


AFS-proposed ground rules to govern everyone concerned with in- 
dustrial exhibits were discussed during March in Detroit at a meeting 
between AFS General Manager Wm. W. Maloney, AFS Exhibit & 
Convention Manager R. J. Hewitt, and members of the Detroit Civic 
Center Commission. The regulations were proposed for the 1962 
Castings Congress & Exposition AFS plans to hold May 7-11 in Cobo 
Hall. The rules have already been adopted by the Teamsters Union 
and the Building Trades Council. 





CAST FOR THE RESEARCH NEEDS 


OF THE FOUNDRY INDUSTRY 


For information about Yellowstone, Auto-Bond, and 
Southern Star, see your local Magcobar dealer. 


MAGNET COVE BARIUM 


CORPORATION 
P. O. Box 355 


Arlington Heights, lilinols 
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Nickel cast iron helps Coke 
get better bottles at lower cost 


Demonstrates advantages of nickel-alloyed 
iron for foundrymen and users of castings 


Bottles for Coca-Cola* are made in 
nickel cast iron molds for two impor- 
tant reasons. Nickel cast iron molds 
have the right combination of engineer- 
ing properties to assure bottles of a 
high quality. And nickel cast iron molds 
have the stamina and strength to assure 
a long service life...as many as 40,000 
gross of bottles per mold. 


You and your customers benefit 
when you add nickel to iron castings 


Nickel helps give Coca-Cola bottle 
molds a dense, close-grained structure 
... particularly on the chilled cavity 
which comes in contact with molten 
glass. And by giving you, the foundry- 
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men, better control over castings, 
nickel helps you cut castings rejects 
to a minimum. 

Your customers also benefit from 
nickel cast iron’s superior strength and 
resistance to wear, erosion and crack- 
ing. Nickel cast iron bottle molds retain 
their dimensional stability under cyclic 
heating and cooling. They resist scaling 
and wear. As a result, the castings-user 
gets longer service life from nickel cast 
iron, with lower maintenance and re- 
placement costs. 


Write Inco for helpful information 
Whether you make glass molds or any 
other type of iron castings, there’s a 
good chance that nickel can help you 
improve them. For detailed informa- 
tion on the family of nickel cast irons, 
just drop a note to Inco, c/o Foundry 
Industry Manager, outlining your prob- 
lems with iron castings. Perhaps Inco 
nickel and Inco Research can help you 
solve them. 


**"Cok and “‘Coca-Cola’’ are registered trademarks of 


The Coca-Cola Company 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 
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CHEM-REZ 
PROFITMAKER Weihesr ih 

‘ Ue 
Resulting from 


NO-BAKING: | ie 
Convert oven space into useful coremak- CHEM-REZ PROFITMAKER 2 


i ga Resulting from RELIABLE, COMPLETE 


Eliminate handling cores in and out of 


ovens. CURING BY CHEMICAL REACTION: 


Run emergency jobs in one day. Relieve : ; 
Reduce scrap cores caused by insuffi- 
scheduling of work. Reduce time between 
cient cured strength. 


core fabrication and casting. 
Increase rate of turnover of active core 


Eliminate core scrap due to baking. mance 
Eliminate compressed air for curing. (Air 
accelerates cure only by helping remove 
the water formed by the resin reaction.) 


Convert storage space required for ram- 


CHEM-REZ PROFITMAKER *2 pase norean aeeaiennes Grae 


Resulting from HARD SURFACE room into useful coremaking space. 


CORES: 4 
CHEM-REZ PROFITMAKER *4 


blies and/or apply Resulting from 
rr Nie pt HIGH TENSILE STRENGTH: 


mediately upon 
drawing core from Reduce, in part, the use of rods 
box. and wires. 


*in Canada, manufactured and sold under the 
trade-name LIN-O-SET A-200. ° Save roll over; draw core from 
box, not box from core 


Use adaptable CHEM-REZ A-200 
for dry sand mold facing appli- 


— Archer WRITE (on your company letterhead) } } cations with any fairly dry heap 
: R ICA TIN . 
FOR TECHNICAL BULLE sand as back up. 
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FEDERAL FOUNDRY SUPPLY DIVISION - 2191 West 110° Street - Cleveland 2, Ohio 
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with PAYLOADER’ economy 





Power and Capacity— ‘We tried 
an H-25 ‘PAYLOADER’ and it gave 
us the productivity and econ- 
omies without having to install 
conveyors and other costly ma- 
terial handling equipment.” . . 
“Before purchasing the H- 25. we 
had competitive demonstrations 
that proved its production effi- 
ciency over other machines.” 


Speed and Maneuverability — 
The H-25 “is doing a top pro- 
duction job. Power-steer and 
power-shift combination gives us 
maximum efficiency from both 
machine and operator.” rat 
“I find it fast and efficient. It 
has power to get the job done 
quickly and is easy on the 
operator.” 


Easy Operating — “Power steer- 
ing and no clutch is a must. You 
can get full loads without spin- 
ning wheels and the operator 
lasts longer too.” . “I like 
the maneuverability and work 
Capacity.” 


Here’s what users say about the Model H-25: 


Reliable — “We find they stand 
up under tough, rugged duty 
with minimum repairs.” 
“The maintenance on our two 
H-25’s has been lower than on 
any loader previously used.” 
“Its rugged construction stands 
up under rough working condi- 
tions with simple maintenance.” 


Profitable Performance: These 
reports from many owners of the 
2,500-lb. capacity Model H-25 
reflect the kind of outstanding 
performance that is built into all 
“PAYLOADER” units. Whatever 
your material handling problems 
may be, there is a proper size 
“PAYLOADER” to do the job more 
efficiently. There is a wide selec- 
tion of 20 models in 8 capacity 
ranges to meet every handling 
need. If you want to “ease the 
profit squeeze” in your opera- 
tion, contact your nearby Hough 
Distributor for a demonstration, 
or return the coupon below for 
more complete information. 











THE FRANK G. HOUGH CO. 


71) Sunnyside Ave. = 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


(CD Send H-25 “PAYLOADER" data 


(C0 larger “PAYLOADER" units to 12,000 Ib. 
operating capacity 
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USING OLIVINE SAND 


In the February MopEeRN CAsTINGs 
article “New Sand Practices Produce 
Five-Way Profits,” the mix is faced 
with 3 per cent air-set material, 14 
per cent olivine sand, and 83 per 
cent 56 AFS sand (Silica). 

We would like to know: 

. Is the silica sand dry? 

2. Where is the olivine flour pur- 

chased? 

3. What is the air-set material? 

. How soon after the mold mak- 

ing can you pour? 

th 
Editor's Note: The sand is heap 
sand, purchased, washed and dried 
silica sand; used with a little ben- 
tonite to give a green strength of 
about 8 pounds and a moisture of 2 
or 3 per cent. The olivine sand 
comes from the northwestern section 
and is purchased through a Chicago 
agent. The air set material is essen- 
tially a boiled oil, oil with metallic 
driers added. The molds are made 
one day and poured early the next. 
A minimum of 12 hours is allowed for 
setting. To pour sooner, molds can 
be dried by using air under 300 F. 
blown through the down sprue. How- 
ever, some difficulty may come from 
over-baking or setting. The heat of 
the molten iron should accomplish 


the final hardness of the mold face. 


MEETING SPECIFICATIONS 


We are attempting to produce A- 
356 sand castings to Mil Spec C 
21180 A (ASG) and, needless to say, 
we are having considerable difficulty 
in meeting the mechanical property 
requirements for Class I Casting as 
shown in table IV of specifications. 

We can get tensiles that exceed 
specifications but the elongation is 
low. On the other hand, when we 
lower the magnesium content and 
or reduce the aging time, we can 
get good elongation but not enough 
tensile strength. 


G.S. 
Editor's Note: The properties you 
are obtaining on alloy A356 when 
cast in sand are the properties which 
would be anticipated. Probably you 


(Continued on page 23) 








Specify precisely alloyed, trouble-free, 


Federated bronzes 


Federated precisely engineered bronzes are produced 
by highly perfected alloying techniques and 

rigid quality control procedures developed at Asarco’s 
Central Research Laboratories. 


Result: Fewer rejects and more uniform castings. For best 
foundry performance, specify these high tensile bronzes: 


HERCULOY SILICON BRONZES — Tough — even among 
the toughest bronzes. Excellent fluidity, tensile 

strength up to 65,000 psi, yield strength up 

to 35,000 psi. 

ALUMINUM BRONZES — Tensile strength as high as 
120,000 psi after heat treatment. 


MANGANESE BRONZES — As cast tensile strength up to 
125,000 psi, exceptionally high hardness. 


For complete data on these bronzes, write on your 

company letterhead for your copy of 60-page — 
handbook “Brass and Bronze Casting Alloys.” RS 
Write or call Federated Metals Division, American 

Smelting and Refining Company, 120 Broadway, 

New York 5, N. Y., or your nearest Federated 

sales office. 


sessile ia 
ASARCO 
5 a aig 
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... If you have a Simpson Mix-Muller, 


you have a head start for the 


progressive mechanization of your sand system. 


The National plan lets you 
Mechani-Mize*, a step at a time, 
at your own pace, 

without major plant change 


and without crippling your long term budget. 


FP Bee eek, Fe 


UTILITY UNIT 


*Foundrymen who are aggressively waging the battle of profit vs. cost are winning . . . with this progressive 
mechanization plan that is designed to grow with you-and your needs. 
Write for Bulletin 508. 


NATIONAL ENGINEERING COMPANY 
630 Machinery Hall Building « Chicago 6, Illinois 
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LECTROMELT 
FURNACES 


When you melt... LECTROMELT* 


TOP CHARGING provides smooth, fast turn-around in furnace operation 
—less downtime between heats and less heat loss. Linings and electrodes 
last longer. 


HIGH POWER INPUT allows rapid metal melting. Lectromelt makes this 
possible with large transformers and leads, more efficient cooling and 
heavier furnace construction. 


RAPID TILTING is accomplished smoothly and safely. Mechanism is accu- 
rate, strong and side-mounted—located out from under, where it won't get 
clogged by spillage. 

Catalog 10 describes Lectromelt Furnaces. For a copy, write Lectromelt 
Furnace Division, McGraw-Edison Company, 3]¢ 32nd Street, Pittsburgh 
30, Pennsylvania. 

*Reg. Trademark U.S. Pat. Off. 


Lectromelt 


CANADA: Wild-Barfield Electric Furnaces, Ltd., Toronto...ITALY: Forni Stein, Genova... ENGLAND: 

G.W.B. Furnaces Limited, Dudiey, Worcs....SPAIN: General Electrica Espanola, Bilboa... 

FRANCE: Stein et Roubaix, Paris...BELGIUM: S. A. Stein & Roubaix, Bressoux-Liege... 
JAPAN: Daido Steel Co., Ltd., Nagoya 
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You Pour Clean 
Pure Metal 
if youre using 


Famous 


CORNELL 


ALUMINUM FLUX 


Just a small amount in melting pot or 
crucible and castings are stronger, free 
of spongy spots and take a higher polish. 


» Use more scrap per charge and still 
get clean aluminum. 


» Prevents fumes or obnoxious gases. 


» Metal won't cling to the dross and 
crucible linings are clean. 


For any fluxing problem—gray iron, brass 
or aluminum, ask for a Cleveland Flux 
metallurgist to give you a hand — He’s 


waiting to serve you. 
Write or call now! 


The CLEVELAND FLUX Company 
1026-40 MAIN AVENUE, N. W.* CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, Bronze, Aluminum and Ladle Fluxes . . . Since 1918 
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Continued from page 18 


can not meet the requirements of 
these military specifications. The 
properties provided for in this speci- 
fication can only be achieved if the 
alloy is cast in a permanent mold or 
special techniques are used such as 
chilling to cause rapid solidification. 
The specification was not originally 
prepared with the expectation that 
the properties required would be ob- 
tained in a sand casting. 


OBSOLETE PATTERNS 


Periodically our company is con- 
fronted with the question of retain- 
ing obsolete patterns in stock. Which 
should be destroyed and _ which 
should we continue to hold? Several 
different yardsticks have been used 
in making decisions on these points. 
However, in the interest of uniform- 
ity we are attempting to establish a 
policy governing scrapping obsolete 
patterns. 

The two prime questions are: 

1. How long a time, without us- 

age, should a pattern be stored? 

2. What factors such as replace- 

ment cost, casting usage, etc., 
other than time, go into a de- 
cision regarding scrapping? 


W. L. G. 


Editor's Note: There is no uniform 
policy practiced by the foundry in- 
dustry regarding pattern retention. 
The length of time that a pattern 
should be retained in part depends 
upon the probable life of the cast- 
ings and the obligation which your 
company might have to supply re- 
placement castings on equipment sold 
at some prior time. In addition, re- 
tention of the pattern depends upon 
its condition and whether or not it 
is still usable. Patterns having little 
value or replacement cost deserve 
less consideration than costly ones. 


USING SAND FOR FILL 


Our company is promoting the use 
of used foundry and core sand for 
back fill on sewer, road, and other 
construction use. One of the objec- 
tions offered by a municipal govern- 
ment is that the sand might corrode 
sewer pipe. 

C. B. D. 


Editor's Note: There is no reason to 
believe that there is any cause for 
concern over the use of either used 
foundry or core sand as back fill when 
laying cast iron sewer or pressure 





FASTER, MORE ECONOMICAL SCREENING 


MIBRAT ING 





Scalp or size and convey bulk materials in 
one operation. Reduce screen costs. 


Syntron Vibrating Conveyor Screens are designed to provide an 
efficient, effective, and economical method of scalping or screen- 
ing and conveying sand, ore, castings, and similar bulk materials. 
Constructed to withstand the wear and abuse of every day opera- 
tion — built for high capacity screening, long dependable service, 
and low maintenance. 


Syntron manufactures a ful! line Screen—a style and capacity for 
every need. 


Write today for a Syntron Catalog section on Vibrating 
Screens, or a condensed catalog of Syntron equipment. 


C3 


Vibrating Screens Lapping Machines 


Bin Vibrators 
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This analysis 
Card is your 
assurance of 
complete 


Satisfaction 


Pig Iron « Silvery + Speigeleisen 
Abrasives « Sand « Clay 
Fluxes + Cupolinor 
Cupola Lighter 
Ferrophosphorous 
A Call to Hickman- Williams 


gets immediate action. 
Your inquiries are solicited. 


Hickman, Williams & Company 


CINCINNATI «*-ST. LOUIS * NEW YORK 


CHICAGO DETROIT 
CLEVELAND * PHILADELPHIA «+ PITTSBURGH 
Established 1890 


* INDIANAPOLIS * ATLANTA 
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water main. This material is 90-95 
per cent silica sand plus such bind- 
ers as bentonite, and in the case of 
cores, oil core binders. There is no 
reason why such materials should 
have any corrosive effect beyond that 
which might be expected in normal, 
good earth back fill. 


SAFETY IMPROVEMENT 


We are trying to improve our safe- 
ty record. Would you please put us 
on your mailing list for pamphlets, 
ideas, or suggestions for better safe- 
ty? 


Perry WHITE 
Secretary-Treasurer 
Hallman Foundry, Inc. 
Sanford, N. C. 


Editor's Note: We are enclosing our 
AFS book list indicating publications 
you should have for an effective safe- 
ty program. In addition, AFS offers 
considerable assistance in other areas. 
MoperN Castincs regularly carries 
safety ideas and articles. There is 
the AFS consulting service at no 
charge except cost of travel and 
transportation to your plant. In addi- 
tion, the motion picture on eye pro- 
tection called “It’s Up To You” is avail- 
able at no charge except cost of 
round-trip postage. 


IMPROVING RELATIONS 


Thank you very much for your 
kindness in arranging to send Mop- 
ERN CasTINGs to the National Found- 
ry Craft Training Centre for at least 
one year. These journals will be read 
by between 100-200 apprentices each 
year and should do much to stimu- 
late interest in AFS among the next 
generation of foundrymen. I think 
that AFS and the Institute of British 
Foundrymen will grow even closer 
together in the years to come. 


G. R. SHoTTON 
Shotton Brothers Ltd. 
Oldbury, England 
President, Institute 

of British Foundrymen 


COOPERATIVE PLAN 


We are very pleased with the ar- 
ticle “Cooperative Training Program 
Gets Student Approval” on page 134 
in the February MopEeRN CASsTINGs. 


JEAN M. Dock 
Dock Foundry Co. 
Three Rivers, Mich. 
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high temperature—high efficiency 


This new Lindberg Molybdenum Element Pusher Type Atmosphere Furnace has a maximum temperature of 3000°F. with 60KW input. It embodies high temperature 
refractories suitable for low dew point without muffle and is ideal for sintering stainless steel compacts in hydrogen or dissociated ammonia. Furnace provides side 
loading and discharge ports with purging chambers. Installation at right also shows conveniently located ammonia dissociator and control panels. 


If your production processes require sintering you 


can depend on getting exactly the 


right equipment 


for your needs from Lindberg’s comprehensive line 
of dependable, efficient, production-proven furnaces 


This Lindberg Mesh Belt Continuous Type Furnace has a temperature range of 1300°F. to 2100°F. and production 
capacity up to 500 Ibs. per hour. It is a very popular type furnace for sintering small metal powder parts 
Similar furnaces are also being used for brazing and bright annealing. 


ee POO EE:Buelt bets 
this handles big loads ns cs workhorse 


Lindberg Roller Hearth Continuous Type Furnace Lindberg Hand Pusher Batch Type Fur- 
handles loads up to 2200 ibs. per hour in tempera- nace has a temperature range of 1300°F. 
ture range 1300°F. to 2100°F., for bright annealing, to 2500°F. Also sintering capacities 
silver brazing and sintering metal powder. from 25 to 300 ibs. per hour available. 


For full information on the furnaces illus- 
trated and Lindberg's complete line of sin- 
tering and brazing furnaces, just get in touch 
with your local Lindberg Field Representa- 
tive (see classified phone book) or write 
direct. Please remember, too, that Lindberg 
offers a variety of Atmosphere Generators 
to provide, efficiently and economically, the 
proper atmospheres recommended for use 
with our sintering furnaces. Heat Treating 
Furnace Division, Lindberg Engineering 
Company, 2440 West Hubbard Street, 
Chicago 12, Illinois. 


Los Angeles plant: 11937 S. Regentview Avenue, Downey, 
California. in Canada: Birlefco-Lindberg Ltd., Toronto. 
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Worker Attitude 
Has Changed Safety 


We have come a long way on the 
road to industrial safety since the 
days of one-eyed molders. Sometimes 
the road was rough and rugged. The 
greatest advance was made with the 
changing attitude of the workers 
themselves toward their own safety. 

It is difficult to understand why 
men believe that stupidity is a sign of 
courage, but it has been so through 
the ages, and it is still true. The 
gladiator of Caesar’s time faced hun- 
gry lions without quaking—at least 
outwardly. That was stupid. Except 
for the pressure of public opinion, 
he would have run for the nearest 
exit. 

The knight of the round table 
went out to fight dragons. As long 
as he confined his adventures to this 
sport, he was playing it smart and 
safe. Dragons were hard to find. His 
greatest discomfort was the difficulty 
he experienced in trying to dislodge 
the vermin under his tin safety suit. 
By the time he got back home, 
where he could find a can opener 
and get undressed, the size of the 
parasites increased in his imagination 
until he could tell tall stories about 
fire breathing dragons. After being 
boxed up in the same tin can with 
thousands of beasties, he probably 
believed the stories himself. 

No doubt there was a written guar- 
antee with each piece of dragon 
fighting safety equipment. But when 
the knight put it on and rode against 
a charger and heavy lance to test it 
that was stupid. A suit of armor might 
very well resist dragon’s breath—es- 
pecially when there were no drag- 
ons—but it might leak when hit with 
a lance half the size of a phone 
pole. Safety equipment should be 
used for the purpose for which it 
was designed. 

Perhaps we can all agree that the 
actions of gladiators and knights were 
idiotic and too far in the past to gen- 
eralize from them to modern man. 
But, today we still have neoidiots 
playing Russian roulette, teenage 
drag pilots playing “chicken,” and 
morons driving lift trucks at high 
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speeds—all to prove their courage. 

For those of us who were respon- 
sible for the introduction of safety 
equipment in the foundry, these 
mores were hard to overcome. Just 
as the ethics of the oldtime gunsling- 
er required that he show no fear, 
and that he allow the other man to 
draw first, so the old time molder was 
required by contemporary opinion 
to show a calloused disregard for 
safety in his work. He poured with- 
out goggles and lifted copes that 
might better have been handled with 
a crane. The objective wasn’t to save 
time, but to prove to his fellow work- 
ers that he didn’t fear metal, and 
that he was a “Poor-Man’s” Hercules. 
Until he had one eye and a perma- 
nently bent back, the molder couldn’t 
brag about his prowess. 

The first safety equipment didn’t 
do much to help the cause of those 
interested in accident prevention. The 
small, round goggles pressed on fa- 
cial nerves until wearing them be- 
came torture. The closed cups cer- 
tainly were not designed by anyone 
who had ever handled hot metal. A 
molder who had just finished ramming 
a floor would find himself blinded by 
fogged lenses when he tried to pour. 
He was really safer without them. 
As a result, where wearing goggles 
was mandatory, we had the best 
protected foreheads in the world. 

The first hard-toed safety shoes 
could have been used in the inquisi- 
tion. They bent at just the right 
spot to cut off the tops of the worker's 
toes. After wearing them for a week 
the man was a hospital case. 

Through education we have made 
the worker conscious of his safety. 
No longer is safety equipment un- 
comfortable as the knight's armor, for 
safety equipment manufacturers have 
engineered comfort—and  style—into 
today’s modern safety goggles, glass- 
es, shoes, gloves, and clothing. 

Obviously, to be effective safety 
equipment must be used. No mat- 
ter how hard a manufacturer tries, 
he can’t build into any safety de- 
vice a protection against stupidity. 


These Dealers 


stock Baroid’s 
NATIONAL 


Western Bentonite 


American Steel and Supply Company, 
Chicago, Illinois 

Asbury Graphite Mills, Inc., 
Asbury, New Jersey 

Asher-Moore Company, 
Richmond, Virginia 

Brandt Equipment and Supply Company, 
Houston, Texas 

George W. Bryant Core Sands, Inc., 
McConnellsville, New York 

The Buckeye Products Company, 
Cincinnati, Ohio 

Canadian Foundry Supplies & Equipment Ltd., 
Montreal 30, Quebec (Main Office) 

Canadian Foundry Supplies & Equipment Ltd., 
Toronto 14, Ontario 

Combined Supply & Equip t Company, 
Buffalo, New York 

Foundries Materials Company, 
Coldwater, Michigan 

Foundries Materials Company, 
Detroit, Michigan 

Foundry Service Company, 
Birmingham, Alabama 

General Refractories Company, 
Indianapolis, Indiana 

The Hoffman Foundry Supply Co., 
Cleveland, Ohio 

independent Foundry Supply Company, 
Los Angeles, California 

industrial & Foundry Supply Company, 
Oakland, California 

Interstate Supply and Equipment Co., 
Milwaukee, Wisconsin 

Klein-Farris Company, Inc., 
Boston, Massachusetts 

La Grande Industrial Supply Co., 
Portiand, Oregon 

Marthens Company, 
Moline, Illinois 

Midvale Mining and Manufacturing Co., 
St. Louis, Missouri 

Cari F. Miller and Company, tnc. 
Seattie, Washington 

John P. Moninger. 
Elmwood Park, Illinois 

Pennsylvania Foundry Supply & Sand Co., 
Philadelphia, Pennsylvania 

Robbins and Bohr, 
Chattanooga, Tennessee 

Smith-Sharpe Company, 
Minneapolis, Minnesota 

Steel Sales Comp 
Munster, indiana 

Warner R. Thompson Company, 
Detroit, Michigan 

Western Materials Company, 
Chicago, Illinois 








Write today for BOOKLET giving further infor- 
mation on the benefits gained from using 
NATIONAL Western Bentonite. 


BAROID 
CHEMICALS, INC. 


6134 
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NATIONAL 


FOR 
CENTRIFUGAL 
PUMP CASTINGS 


TONAWANDA ELECTRIC STEEL CAST- 
ING CORPORATION uses NATIONAL 
Western Bentonite as the sand-bonding agent 
for a wide variety of steel castings. The 930- 
pound and 325-pound centrifugal pump cast- 
ings illustrated here were cast in molds made 
from sands containing NATIONAL Western 
at TONAWANDA’s North Tonawanda, New 
York, foundry. 


Baroid’s NATIONAL Western Bentonite helps 
produce close tolerance, fine-finish castings of 
all metals—steel, malleable iron, gray iron, 
brass, aluminum or magnesium. 


For good molding, better cores and high- 
refractory core wash formations, use 
NATIONAL Western. NATIONAL cores dry 
faster, have higher dry strength and contain 
less gas. 


*Registered Trademark, National Lead Company 
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EVEN ON A SHORT RUN, IRON CASTINGS BEAT FABRICATING COSTS BY $2,984 


pairs of the 16,900-lb. gray iron castings, including 
patterns, came to only $17,816 vs. $20,800 for welded 


Originally the right- and left-hand columns for this 
new heavy-duty planer were designed for weldments 
at a cost of $10,400 each. However, the blueprints 
indicated some difficult-to-weld elements. So, despite 
the fact that there was only a short run of two orders, 
the cost-saving possibilities of gray iron castings were 
thoroughly explored. 


The cost of making sectional core boxes for both the 
molds and the cores came to $7,000. With the co- 
operation of the foundryman and pattern maker, they 
were made reversible to obtain either a right-hand or 
left-hand casting. The total production cost for two 


Facts from files of Gray Iron Founders’ Society, Inc. 


columns. . . a measurable savings of 14.3%. 

This is just another example of how the intelligent 
use of versatile iron castings can solve many short 
run industrial design problems, and effect important 
fabricating economies at the same time. 

For the production of structurally sound iron castings, 
Hanna Furnace provides foundries with all regular 
grades of pig iron . . . foundry, malleable, Bessemer, 
intermediate low phosphorous, as well as HANNA- 
TITE® and Hanna Silvery. 


THE HANNA FURNACE CORPORATION 


Buffalo + Detroit * New York «+ Philadelphia 


Hanna Furnace is division of NATIONAL STEEL CORPORATION 
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In the interest of the American foundry 
industry, this ad (see opposite page) will 
also appear in 


STEEL 
IRON AGE 
FOUNDRY 
AMERICAN METAL MARKET 


How the Foundry Industry Serves Amerives #7? of a Series 


YOUR MAME HERE 


ee ee eS 


FREE! 


REPRINTS OF THIS AD 
WITH YOUR 
FIRM’S SIGNATURE 


If you would like to have reprints of 
this ad to mail to your customers 
and prospects, let us know. Reprints 
will have no Hanna product message 
or signature, but will be imprinted 
with your firm name and address. 
Absolutely no obligation. To order 
your reprints, fill in and mail the 
coupon below. 


: The Hanna Furnace Corporation 
: Detroit 29, Michigan 


7 


: Please send me reprints of Ad No. : 


(No. 
of your Foundry Industry Series. 
: Imprint as follows: 


: Send reprints to: 
> NAME ; 


l understand thereis no charge for this service. : 


. 
eeereeeeeee Pe ee I CIC irr 
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Leaded Steel— 


Does It Cause Lead Posioning? 


Lead poisoning has occurred in all 
types of industries and human activ- 
ities, but in the foundry industry it 
originally was found only in non-fer- 
rous shops. Non-ferrous foundrymen 

| long ago learned how to prevent it. 
Now, with the advent of leaded 
steel, perhaps ferrous foundrymen 
can profit by their experience. 

The production of leaded steel 
castings is a fairly recent develop- 
ment in this industry and offers the 
advantages of better machine finish 
and increased machine-tool life. 

It is made by the steel industry 
where the practice is to pour steel 
into ingot molds while lead shot is 
added to the metal stream. The 
amount of lead retained in the steel 
is about 0.35 per cent. 

In the early days, cases of lead 
poisoning occurred among men inoc- 
ulating the steel and among those 
flame-cutting the ingot. 

A recent case of lead poisoning 
was reported in one plant machining 
bar stock made from leaded-steel in- 
got. This case is of doubtful validity 
since tests showed that the concen- 
tration of lead in the blood, urine 
and atmosphere was safe. The diag- 
nosis was based solely on the pres- 
ence of porphyrins in the urine. This 
is a non-specific test for lead poison- 
ing since there are other causes of 
porphyrinuria. 

In foundry practice, lead is added 
to the ladle in the form of lead shot 
or litharge (PbO); 0.15-0.20 per cent 
lead being retained. The melting 
point of lead is 620 F and that of 
litharge 1630 F. 

There is evidence to show that 
lead is dissolved in the steel rather 

| than suspended in it. It would seem 
then—according to the electrochemi- 
cal series—that in using litharge, the 
oxygen atom unites with an iron atom 
leaving elemental lead in solution. 

If this is so, it would be less haz- 
ardous to use litharge rather than 
lead shot because of the great dif- 
ference in melting points. 

The maximal allowable concentra- 
tion of lead in air is 0.2 milligrams 
per cubic meter of air. This is an 
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extremely low concentration which, 
if greatly exceeded, would produce 
cases of lead poisoning. 

In one foundry, the concentration 
of lead reached 200 milligrams per 
cubic meter of air during inoculation 
with lead shot. This demonstrates 
that the inoculating operation re- 
quires local exhaust ventilation or 
other preventive method if lead poi- 
soning is to be avoided. 

In welding or grinding leaded 
steel, there is a potential lead hazard 
even though the amount of lead in 
the steel is very low. 

The percentage of toxic material 
in a parent substance is no gage of 
degree of hazard. For example, con- 
sider a wall composed of 95 per 
cent stone and 5 per cent mortar. 
When a workman demolishes the 
wall, the amount of dust produced 
will be almost entirely mortar dust— 
a fact that bears no relationship to 
the percentage composition of the 
wall. 
In welding leaded ssteel, lead 
fume will be released because of its 
high vapor pressure. In grinding, 
fine lead dust will be given off, thus 
the upper limit of safe atmospheric 
concentration may be exceeded. 

Where cutting of leaded steel 
castings with tools creates chips or 
turnings, or when castings are an- 
nealed, there is no lead hazard. 

The mere presence of lead in the 
blood and urine is not of itself a 
basis for a diagnosis of lead poison- 
ing. All of us—even infants—have 
some lead in the blood and urine. 
Thirty to 50 micrograms for 100 
grams of whole blood and 150 mi- 
crograms per liter of urine are con- 
sidered normal. 

When this “normal” value is ex- 
ceeded it indicates that there has 
been some lead absorption. It does 
not necessarily mean that lead poi- 
soning (intoxication) has occurred. 

The manufacture of leaded steel 
castings involves some hazard, but 
the hazard is easily controlled as it 
is in non-ferrous foundries, by local 
exhaust ventilation or by use of res- 
pirators when exposure is sporadic. 
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Communications . . . 
An Industrial Headache 


By R. E. BrerreRLey 
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TYPE 592 IC T 
HOLDS METAL ALMOST 3 
TIMES AS LONG as is pos- 
sible in open ladles. De- 
livers accurate performance 
even after a full day of 
heavy production pouring 
with no cooling time. No 
binding from heat distortion 
of ladle bowl, Cuts costs on 
operations of every size. 


Outline your pouring require- 
ments for us. Ask for the 
latest catalog on our com- 
plete line of standard and 
custom pouring and han- 
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The “Importance of Communica- 
tions” and the “Means of Communi- 
cations” were discussed in the Feb- 
ruary and March issues, respectively. 
Let us now consider information per- 
taining to plant communications. 

Effective plant communications are 
vital to successful plant operation. 
Although generally accepted, this 
fact is sometimes underestimated and 
misunderstood. It has often been 
said that in reality nothing could 
ever happen within a company un- 
less preceded by communication—of 
one form or another. The backbone 
of any organization is the people 
carrying out its activities. And the 
guidance of people is only as effi- 
cient as the communications convey- 
ing the desired actions and results. 

Communications within an organi- 
zation can be classified several ways. 
They may be formal or informal, one- 
way, two-way, or multi-way. They 
may be considered also in terms of 
direction: vertical, horizontal. 

Vertical communications usually 
exist in a formal manner from man- 
agement down through the echelon 
of key personnel. They are usually 
written memos, directives or bulle- 
tins pointing out policy or action to 
be taken. Management should care- 
fully weigh these communiques be- 
fore releasing them. Too often such 
communications are one-way only, 
dictatorial in nature and achieve only 
partial cooperation and forced obe- 
dience. History has proven the weak- 
nesses of autocratic control. 

These strong forces distort infor- 
mation and are detrimental to “listen- 
ing” when given orally. Ideally, ver- 
tical communications should, as much 
as possible, be set up to be two way 
—making it possible for key person- 
nel to report and give suggestions 
back to management. 

In two-way communication, man- 
agement and supervisors energetical- 
ly seek the ideas of their subordi- 
nates. This provides opportunity for 
the free transfer of valuable infor- 
mation. One-way communications 
only can seriously reduce the crea- 
tivity of employees. Creativity, in 


turn, builds better communications 
because it provides incentive and a 
“why” for communications. 

Obviously some vertical information 
is passed informally by top manage- 
ment, and rightly so. This can de- 
velop into a loose policy where com- 
munication may fall into the category 
of someone “spilling the beans.” Com- 
munication of this type usually origi- 
nates well up the management lad- 
der. Too often it is premature and 
incomplete. And when passed on to 
a “trusted” friend it can soon become 
detrimental horizontal communication 
within the plant. 

Horizontal communications are usu- 
ally informal and exist across levels 
of plant personnel such as depart- 
ments, areas, etc., or between em- 
ployees of equal rank in different 
departments. This is the “grapevine,” 
the “rumors,”—‘“scuttlebutt,” whatev- 
er you want to call it. This is dan- 
gerous communication because it is 
so effective in “getting through” and 
most generally conveys inaccurate or 
incomplete information. 

Management should be aware of 
the dangers involved in this type of 
communication and improve _ the 
plant's vertical communications. When 
information is given, it should be 
complete and accurate. 

Multi-way communication is _be- 
coming increasingly popular in plant 
operation. It employs a group effort 
in the form of conferences, staff meet- 
ings, departmental head meetings, 
etc. It utilizes the advisory benefits 
of group thinking. This is effective, 
providing top management has an 
open mind and is willing to actually 
consider suggestions. 

Plant communication is the back- 
bone of a company’s success. All 
methods of plant communications 
should be considered. Advantages 
and disadvantages should be weighed 
for specific application. However, in 
recent years, management has fa- 
vored the more democratic two-way 
and multi-way methods 
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Molybdenum and reliability 


go hand in hand 


= 
Li 


re 


Through the years, iron and steel producers have recognized molybdenum as 
an alloy giving assured results in producing higher than normal properties every 
time. ‘“Moly” is compatible with other elements which may be commonly used, 
such as nickel, chromium or vanadium. 

In high temperature alloys and corrosion resistant steels, Moly’s use has long 
proven most acceptable. It endows steels with air hardening, increases the depth 
of hardening, is responsible for an increase in low temperature impact properties, 
and possesses ability to increase wearing qualities. 

Especially to those contemplating new heat treatment or design, molybdenum 
affords a proven usefulness in assuring desired results. MCA’s vast experience in 
the use of alloys is yours for the asking. If you have a question about molybdenum’s 
potentialities in any ferrous product, write today for the latest technical help. 


MOoOLYBDENUORN 


CORPORATION OF AMERICA 
1312 Building Number 4, Gateway Center Pittsburgh 22, Pa. 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Soles Representatives: Brumiey-Donaldson Co., Los Angeles, San Francisco 
Subsidiory: Cleveland-Tungsten, inc., Cleveland 
Plants: Washington, Pa., York, Pa. 
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Now the stub is ready for insertion of 
the new rod. Note that the stub is 
clamped far back and that the opera- 
tor’s hand is on the torch handle. 


This is the partially used Kostkutter 
Rod as it is held in the torch. 











Operator now joins new rod to stub 


o 
maximum by inserting tapered end firmly into 


hole and giving rod a slight twist. 


° 
Savings Pressure of torch jaws is sufficient to , . 
hold stub during seating —do not use New rod is now attached firmly to 
stub and ready for the first move. 


violent pressure or impact to drive in 


from “ 














kostkutter’ rods 


Speer’s new Kostkutter Rods are designed to save you 20-25% over conventional cutting carbons. Their revolutionary 
design allows new rods to be joined to stubs... virtually eliminating waste. Their use prolongs torch life, too, since the 
hot spot can always be kept a safe distance from the clamping device. 

By following the simple procedures illustrated here, you can get maximum use and economy from your rods. 





Kostkutter Rods are copper-plated (except 
tapered sections) after shaping rod ends, 
thus insuring perfect contact between 
rods. Available only from Speer, Kostkutter 
Rods come in diameters of V2”, %e”, ¥%” 
and 1”. Standard cutting carbons are also 
available at slightly lower prices. 

*Patent applied for 


This is the proper position of torch 


jaws after they are moved behind 

joint. This position also keeps air blast 

off joint—essential to prevent stub p > 

loss. The old stub should be burned to ) 


minimum length before moving torch 
jaws just behind joint. Carbon Products Division St. Marys, Pennsylvania 
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Metalcasters can meet the rigid demands of 
aerospace industries today and win a larger 
share of other industrial markets tomorrow 


cow 


. They apply new technology to bring cast- 
ings up to standards forced by fantastic 
environmental extremes (See the special 
report below by Editor Jack Schaum). 


. They anticipate the needs of other indus- 
tries seeking parts which are much strong- 
er, lighter and more reliable (See John 
Vargas report on page 38). 


. They are willing to expend research and 
production efforts that American Brake 
Shoe Company put out to develop high 
strength castings that are 100 per cent 


reliable (See “Casting High 


Steel” on page 40). 


Integrity 


Aerospace Industries Demand 
Integrity in Every Casting 


] NTEGRITY—in casting after casting 

after casting! That is the unani- 
mous demand of all the engineers 
reporting in MopERN CASTINGS re- 
cent survey of the Aerospace In- 
dustries. 

Today and the next 10 years will 
witness greater emphasis on relia- 
bility and simplicity with less con- 
cern for direct weight reduction. 
Designers prefer the simplicity of 
achieving complex configurations 
in metalcastings but . . . the “forty- 
leven” tests that must be used to 
prove casting reliability are driving 
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manufacturers to the ultimate ex- 
treme of extravagance. 

Absolutely nowhere in our in- 
dustrial complex is there an area 
with structural needs approaching 
those of the aerospace industries. 
Here are just a few of the environ- 
mental extremes that aircraft and 
spacecraft are exposed: 

1. Re-entry speeds into earth’s 
atmosphere of 10,000 miles per 
hour and temperatures of 5000 F. 

2. Liquid hydrogen at -423 F. 

3. Hydrogen—oxygen fuel sys- 
tems burning at 5000 F. 


4. Pressure as low as 1.5 x 10° 
mm Hg. 

5. Accelerations ranging from 10 
to 250 G's. 

6. Speeds of Mach 4. 

7. Dangerous levels of electro- 
magnetic radiation, high energy 
particle radiation, and dissociated 
or ionized gas zones. 

8. Bombardment by spatial de- 
bris traveling 45 miles per second. 

These are but a few of the forces 
that aerospace vehicles must with- 
stand to be operational. Small 
wonder that this industry is push- 
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A Special Report 


by Jack H. ScHaum 


Assisted by: 


R. L. Albrecht 

Deputy Chief, 

AMC Aeronautical Systems Center 
United States Air Force 
Wright-Patterson AFB, Ohio 


B. K. Bucey 

Boeing Airplane Co. 

Seattle, Wash. 

R. W. Dively 

Casting Coordinator 

Goodyear Aircraft Corp. 

Akron, Ohio 

J. C. Graddy 

Production Design Engineer 

Douglas Aircraft Co., Inc. 

Santa Monica, Calif. 

E. A. Green 

Department Manager, 

Production Engineering 

Lockheed Aircraft Corp. 

Burbank, Calif. 

S. K. Hodgson 

Value Engineering 

Vought Aeronautics Div., 

Chance Vought Corp. 

Dallas, Tex. 

G. N. Mangurian 

Director, Technical Section, 

Engineering Department, 

NORAIR Div., Northrop Corp. 

Hawthorne, Calif. 

A. R. Mead 

Staff Engineer 

Grumman Aircraft Engineering 
Corp. 

Bethpage, L. I., N. Y. 

C. |. Miller 

Castings Specialist 

The Martin Co. 

Baltimore, Md. 


R. E. Patsfall 

Manager, 

Mfg. Eng. Research Lab., 
Flight Propulsion Div., 
General Electric Co. 
Cincinnati 5, Ohio 

E. M. Peloubet 

Castings Engineer 
Thiokol Chemical Corp., 
Reaction Motors Div. 
Denville, N. J. 


R. L. Schleicher 

Chief Structures Section 

North American Aviation, Inc. 
Los Angeles, Calif. 


E. Swing 

Prod. Casting Engineer 
Boeing Airplane Co. 
Wichita, Kan. 


L.. Wilson 

Castings Consultant 
Sandia Corp. 
Albuquerque, N. M. 
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ing the technological capabilities 
of every material and method of 
fabrication to meet their needs. 
Designers are years ahead of the 
manufacturers who are struggling 
desperately to close the time-gap 
between “experimental” and “op- 
erational”. 

The fact that some foundries to- 
day are meeting the rigid specifica- 
tions proves that aerospace require- 
ments are possible to achieve. 

Here is a direct quotation 
from a recent report of the Aero- 
space Industries Association: “Gen- 
erally the use of castings will re- 
duce and in many applications 
weldments will be used in place 
of them. In high strength, high 
temperature applications relative- 
ly small forgings will be assembled 
into larger, complex, built-up com- 
ponents since it is not indicated 
that the cost and time to produce 
very large forgings will be accept- 
able. Aluminum and magnesium 
alloys will still be the basic mate- 
rials for subsonic vehicles and, for 
advanced types, will continue to 
be used for internal structures due 
to environmental requirements.” 

In an address before the Aircraft 
Castings Association, A. H. Lang- 
enheim, Project Engineer, Air Ma- 
terial Command, stated: 

“When we watch the construc- 
tion of a modern airframe, we see 
what extraordinary efforts have 
been made to refine and perpetu- 
ate the mechanical assembly of 
small bits and pieces. The builder 
feels that he can inspect each part 
as it is formed from sheet, bar, 
or forging. Then, being sure of its 
quality, he joins it to another ‘per- 
fect’ part and inspects the joint ap- 
propriately. This process continues 
until the airframe builder delivers 
a completed machine, theoretically 
with no weak spot. 

“He can’t do this with a casting. 
He turns to a casting only when 
a part is too intricate to fabricate 
or practically impossible to forge 
or machine, and so he gets a cast 
shape. Nearly always he doesn’t 
like it; it isn’t smooth enough—it 
isn’t of exact size—he isn’t sure that 
the test coupon is representative. 
He suspects invisible cracks, and 
his magnetic tests may give him 
some proof. 

“He suspects interior unsound- 
ness, shrinks, cracks, porosity, or 
segregation, and his x-ray or ultra- 


sonic machines can always turn up 
some ‘indications’. He questions 
whether the casting is good 
enough, but he must take no 
chances, and so the casting goes 
back to the vendor, who growls 
about the unnecessarily high and 
impossible requirements set up by 
current specifications.” 


Castings Are Used 


In spite of this purgatory of tests 
that every casting must undergo to 
prove its integrity, metalcastings 
have managed to carve out a sub- 
stantial share of the fabricating 
market. This casting market for air- 
craft and missiles is divided amony 
four basic groups—engine castings, 
ground support—equipment cast- 
ings, primary airframe castings, 
and miscellaneous castings. Here’s 
how certain companies are using 
castings in aircraft and space craft: 

Missile Division, Chrysler Corp. 
—Many castings are used in the 
Redstone and Jupiter missile sys- 
tems. Aluminum alloy pressure 
castings are subjected to 100 per 
cent radiographic inspection. These 
valve bodies and housings combine 
maximum reliability with minimum 
weight in propulsion systems oper- 
ating in contact with liquid oxygen, 
concentrated hydrogen peroxide, 
alcohol, kerosene, and high pres- 
sure gases. Structural applications 
are use within the airframe as 
blockers and stiffeners. Aluminum 
195 blockers serve in hoisting the 
missile. Stiffeners used in connect- 
ing tail section to booster section 
are A Z 91 C magnesium castings. 

Another group of flight castings 
include such items as antenna 
housings, frames for openings in 
skin sections, support frames for 
guidance equipment, covers, caps, 
etc. These parts are made pre- 
dominantly from aluminum alloy 
356, Almag 35, and Magnesium 
AX91C. Ground support equipment 
built by Chrysler uses about 100 
individual castings in direct missile 
applications such as pump bodies, 
impellers, valve housings, mobile 
equipment, trucks, launcher parts, 
and electrical boxes. Alloys include 
aluminum, bronze, nodular iron, 
and steel. 

Chance Vought Corp.—magnesi- 
um pylons for supporting sidewind- 
er missile on F8U-2N Crusader, 
60 pounds each, alloy AZ-91-T6. 

Northrop Corp., Norair Division 





—pulley brackets; cable and rod 
quadrants; fuel fittings; access 
doors; linkage; canopy frames; 
windshield components; housings; 
gyro yoke and gimbals; electronic 
module cases; seat arms, buckets, 
braces, and air duct leading edge 
lips—65 per cent of these are cast 
magnesium and the rest are alumi- 
num. Also canopy support brackets 
and canopy hinge arms made in 
high strength aluminum per MIL- 
C-21180. Over forty 17-4 PH alloy 
steel investment cast aileron hing- 
es, canopy lock housings, brackets 
and hooks are used in the super- 
sonic T-38 Talon Trainer. 

Grumman Aircraft Engineering 
Corp.—cast non-ferrous landing 
wheels, control columns, control 
bellcranks; steel pylons and arrest- 
ing hook toes. 

Boeing Airplane Co.—aluminum 
356, magnesium AZ 91 and 347, 
410, and 17-4 PH steels used in 
casting brackets, supports, hydrau- 
lic and air fittings, equipment en- 
closures, gear cases, valves, door 
assemblies, grills, levers, steering 
wheels, handles, ete. 

Goodyear Aircraft Corp.—from 
large steel structural castings for 
foundation and structure of radar 
units to small investment castings 
for guidance equipment in the nose 
of a missile. Use aluminum alloys 
356, A356, 355, Almag 35, and 40E; 
magnesium alloys AZ 63, AZ 91, 
AZ 92, and ZK 51; and Class 1, 
4B1, 4C2, and 4C4 steels. 

North American Aviation, Inc.— 
hydraulic valve bodies and struc- 
tural fittings cast in 6 Al-4V tita- 
nium and the following steels—355 
CRES, 13-8 CRES, H-11, Rene 41, 
PH 15-7 Mo CrES. 

Thiokol Chemical Corp.—alumi- 
num and magnesium cast turbo- 
pump housings, precision cast su- 
per alloy buckets and vanes and 
aluminum housings and aluminum 
and stainless valve assembly parts. 

General Electric Co.—cast front 
frames, compressor castings, gear 
boxes, nozzle diaphragm partitions 
and turbine buckets as complete 
structures; cast strut ends to con- 
nect between inner and outer dif- 
fuser passage; investment cast 
variable vane trunnions and instru- 
mentation bosses are welded to 
sheet metal air foils and shins. Cast 
alloys run the gamut from magne- 
sium to low temperature compo- 
nents in forward part of engine to 


AISI 410, AISI 347 and A 286 for 
intermediate temperatures and 
high temperature nickel base alloys 
in turbine and afterburner sections. 

The Martin Co.—electronic 
ground supports are using many 
aluminum castings including a com- 
plete console the size of a desk. 

Air Material Command—alumi- 
num and magnesium: Brackets, 
levers, access doors and frames, 
control panels, landing gear wheels, 
wing reinforcements, piston engine 
crank cases, and other secondary 
structures. Steel: Jet engine rotors 
and stators, engine mounts, turbine 
blades, engine track fittings, arma- 
ment pylons, rudder actuators, 
launching frames, turbine nozzles, 
vertical-spindle fuselage frames, 
and other primary structures. Su- 
per Alloys: Compressor blades, 
turbine buckets, rocket nozzles, 
and similar “hot” engine parts. 

To be more specific, consider the 
Talos Missile, a surface to air, su- 
personic, ramjet-propelled guided 
missile. It uses 15 magnesium mod- 
ule castings to house electronic 
components, plus cast magnesium 
antenna housings, and innerbody 
fairing and aft cone. 

One of the interesting castings 
on Norair’s supersonic T-38 Talon 
Trainer is the aft canopy support. 
This aluminum alloy 356 casting 
meets minimum requirements. of 
Ftu 38,000 psi, Fty 28,000 psi, and 
four per cent elongation—and re- 
places two forgings and various 
fittings. The canopy torque arm on 
the same plane was formerly a 17- 
7 PH steel weldment. A_ high 
strength aluminum casting has re- 
placed the steel weldment at a 
savings of $300 per plane. 


Save Parts and Money 


Some 20 steel castings are used 
in the Regulus II missile launcher, 
replacing 73 detail parts in the 
experimental design and eliminat- 
ing 300 hardware items such as 
nuts and bolts. 

In the April issue of Mopern 
Castincs, page 40, be sure to read 
the article telling how American 
Brake Shoe Co. is casting high- 
integrity steel castings to meet aer- 
ospace demands for 300,000 psi 
tensile strength. 

Richard L. Albrecht, sums up 
the status of castings applications 
in these words: “In currently oper- 
ating aircraft, castings comprise 


about 14 per cent of the net air- 
frame weight. In future aircraft 
and aerospace vehicles this will 
probably drop to seven or eight 
per cent. While this may appear 
to be a very small amount, it is 
extremely important to the mission 
of the vehicles.” 

Although we more often hear 
what’s wrong with metalcastings it 
is encouraging to learn that aero- 
space engineers recognize and 
endorse many of their inherent ad- 
vantages. No other process con- 
verts molten metal directly into 
the desired shape without regard 
for complexity or size. 

Often the design configuration 
is so complex that the only way 
to produce the shape is by casting. 
This bears out the old adage, that 
if it can be drawn on a drafting 
board it can be cast. Even when 
complex shapes can be produced 
by machining the cost is often pro- 
hibitive in comparison with cast- 
ing. Coring out of intricate passage- 
ways leads to weight reduction 
and elimination of machining. 


Castings Preferred 


Castings are preferred on proto- 
type work because they permit 
wide parameters of flexibility in 
design. 

In general, cast structures are 
the most economical design for a 
complicated shape. Although raw 
materials costs may be higher, tool- 
ing and machining costs are con- 
siderably lower. 

Saving parasitic weight in space 
vehicles is particularly critical 
when you realize that every pound 
saved in the final stage of a multi- 
stage missile may save as much as 
1000 pounds of fuel in first stage! 

R. E. Patsfall points out this cast- 
ing advantage peculiar to turbojet 
builders: “High temperature super 
alloys are much stronger in creep 
and stress rupture at elevated tem- 
peratures when cast than when 
used in wrought form.” 

The ability to cast inside surfac- 
es of waveguide components to a 
63 RMS finish makes castings a 
preferred method for fabricating 
feed horns, E and H bends, transi- 
tions, and mixers. 

One designer points out that the 
aerodynamic requirements of air- 
craft dictate thinner wing sections 
with more pointed leading edges, 
and propulsion and control require- 
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ments leave practically no space 
for structural fittings in the fuse- 
lage. This results in fittings of ex- 
treme complexity which require 
maximum strength. They are not 
suited to forging and are costly to 
machine. This statement very ably 
presents the reasons why castings 
are attractive to aircraft makers. 

Northrop Norair uses so many 
castings because: (1) the require- 
ment for weight control makes 
mandatory an almost 100 per cent 
machining of forgings to remove 
excess weight; (2) castings offer 
freedom in configuration and com- 
plexity achieved by no other fabri- 
cation method; (3) cast structure 
evenly redistributes applied loads 
in contrast to directional grain and 
load conductance of wrought ma- 
terial; and (4) economy is an im- 
portant factor. 

In the February issue of Mop- 
ERN Castincs, S. A. McCarthy, Sen- 
ior Production Design Engineer, 
McDonnell Aircraft Corp., presents 
the tenet that “every steel casting 
design undertaken for aircraft or 
missile application forms a chal- 
lenge or compromise.” The chal- 
lenge comes in obtaining tolerance 
ranges in the as-cast condition 
leading to elimination of costly ma- 
chining operations. The compro- 
mise involves design modifications 
to help foundrymen make a better 
casting. 


Castings Make the Market 


Whether the use of metalcastings 
grows or shrinks is a fate very 
much in the hands of the foundry 
industry. A few years ago an all- 
out effort was summoned to make 
the aerospace industry aware of 
the advantages of castings. They 
took a close look at the casting 
process, revised their design think- 
ing, and gave our foundry industry 
a chance to show off its ability. 
Unfortunately too many of the 
foundries fell flat on their faces. 
Acceptable sample castings were 
carefully prepared in order to get 
the orders. But when it came to 
delivering quantities, the scrap 
rate approached 100 per cent. Buy- 
ers went through, and for that mat- 
ter are still going through, a tedi- 
ous period of weeding out the 
unreliable suppliers. 

And this is why RELIABILITY 
has become the number one de- 
terrent to the use of metalcastings. 
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Aerospace vehicle components 
must have guaranteed quality. But 
to guarantee casting quality, much 
time and money must be spent on 
testing. Buyers are not content to 
judge a casting on the merits of a 
test bar. So every casting must run 
a gauntlet of non-destructive tests 
which include x-ray, sonic, and 
magnetic particle inspection. This 
adds so much to the cost that some 
space vehicle builders find it 
cheaper to hog-out the shape from 
uniform quality wrought stock. Ad- 
vanced machine tools with tape 
controls are making this approach 
even more competitive. 


Many New Demands 

Inability to discover microshrink- 
age in some castings points to a 
need for more exacting inspection 
devices and improved foundry 
techniques to insure sound metal 
throughout all castings. Test work 
is needed to calibrate mechanical 
property loss as a function of ra- 
diographic indications of internal 
discontinuities. 

More cast metal parts would be 
used if significant improvement 
could be shown in: 

1. Lowering pattern costs. 

2. Producing thinner walled cast- 

ings. 

3. Mechanical properties. 

4. Accuracy and precision of 


configuration. 


. Tolerance and surface finish. 
Melt quality. 
. Inspection criteria. 

8. Heat treatment. 

9. Performance ability. 

10. Reliability of delivery. 

11. Alloy capabilities. 

12. Design parameters. 

New alloys are needed with 
high strength—weight—tempera- 
ture ratio so new designs can pene- 
trate the thermal “thicket”. 

Higher levels of foundry capa- 
bilities are needed to help produce 
the advanced weapons concepts 
that the industry foresees in the 
next 10 years. Only by creating 
and applying new metalcasting 
technology can we support our 
share of the new aerospace tech- 
nologies. Foundrymen must prove 
their ability to transfer new tech- 
niques from the laboratory into the 
production line. Tomorrow's job 
cannot be done with yesterday’s 
tools. 

Although the tonnages involved 
in today’s aerospace markets may 
seem puny in comparision with au- 
tomotive purchases, one point must 
not be overlooked. Just as soon as 
progressive foundrymen demon- 
strate their ability to make reliable 
high integrity castings, the big-ton- 
nage, more mundane _ industries, 
are going to revise their designs 
to make better products demand- 
ing similar high quality castings. 


Aerospace Industries . . . Stepping 


Stone to New Castings Markets 


By JoHn Varca, Jr. 
Bettelle Memorial Institute 
Columbus, Ohio 


| ges INCREASING CRITICAL RE- 
QUIREMENTS in the aerospace 
program make improvement of 
materials and processing tech- 
niques mandatory in today’s tech- 
nology. Higher strengths combined 
with minimum weight make high 
strength steels very desirable as 
structural materials. 

However, the higher the strength 
level of steels, the more difficult 
and costly the fabricating and ma- 


chining operations become. Costs 
also increase. 

Cast parts offer the aerospace 
designer a process whereby he can 
utilize more complex designs, 
achieve the desired strength prop- 
erties, and still reduce the cost of 
producing the vehicle. These ad- 
vantages can be achieved only 
with castings that are produced 
under the strictest quality control 
procedures combined with the best 





casting technology and design ca- 
pability. 

Aerospace vehicles require parts 
made as perfect as humanly pos- 
sible. Contrary to the belief of 
many foundrymen, this require- 
ment for perfection is not centered 
on castings alone. Other fabrica- 
tion techniques are under the same 
pressures for improved quality and 
greater reliability. The require- 
ments for more consistent mechan- 
ical properties in sheet steels has 
resulted in the use of vacuum 
treatment techniques and consum- 
able electrode melting to attain the 
desired results. While these proc- 
esses may in some instances pro- 
duce steels with improved mechan- 
ical properties, more important, 
they produce steels that are more 
consistent in their properties. 

These processes are not adapt- 
able to the average foundry using 
the more conventional molding 
techniques. But, there is one part 
of the vacuum melting and consum- 
able electrode melting techniques 
that the foundryman can use to 
advantage—that is the use of the 
best melting materials available. 
The metal quality required for high 
strength castings can be achieved 
only through the use of high qual- 
ity charge materials. This has been 
shown to be true for aluminum, 
and magnesium, as well as steel. 
Know Your Capabilities 

A foundryman that is to be con- 
sidered as a supplier for aerospace 
castings, must know the capability 
of his own particular process. He 
must know what his process is not 
capable of doing as well as what 
he can do with his process. Such 
knowledge must be based on a 
sound technical background as well 
as experience. Foundry technol- 
ogy is at a stage of development 
today such that the numerous trial 
and error procedures used in the 
past to determine correct gating 
and risering, should be eliminated 
or at least reduced to a minimum. 

In the past years, aerospace de- 
signers have specified that castings 
be 100 per cent sound. This speci- 
fication resulted from two short- 
comings: (1) the lack of proper 
radiographic reference standards; 
and (2) the lack of sufficient good 
design data for cast metals. The 
first item represents a lack of cog- 
nizance within the aerospace in- 


dustry and the casting industry as 
to up-to-date requirements for in- 
spection standards. This shortcom- 
ing is to be remedied soon. 

The second item, however, is the 
responsibility of the foundry indus- 
try itself. If the foundry industry 
is to achieve its place as a supplier 
of top quality parts at reasonable 
cost, the necessary design informa- 
tion must be made available to the 
designers, be they aerospace de- 
signers, automotive parts produc- 
ers, or appliance manufacturers. 
The great majority of designers 
are trained by experience and edu- 
cation in the design properties of 
wrought metals. As a result they 
place a greater reliance on wrought 
metal properties. 


You Must Sell Design 


How many foundrymen have 
even bothered to determine how 
their cast products measure wu) to 
their competitors. Selling design is 
a powerful tool that the foundry- 
man has overlooked too often in 
the past. 

Foundrymen may consider the 
capital expenditure necessary for 
radiographic equipment too expen- 
sive for their particular operation, 
yet such equipment can be used 
to increase the yields of casting by 
determining how much metal in 
the riser is performing no useful 
function but adding to the cost. 
Gray iron foundries, who are in as 
competitive situation as can be 
found in the casting industry, have 
utilized radiographic techniques to 
improve their casting yield. 

While this discussion so far has 
been concerned with castings for 
the aerospace industries, the re- 
quirements for the other defense 
industries are taking similar ap- 
proaches. Equipment for the Army 
must be lighter and stronger. Why? 
Much of the material for the foot 
soldier must be airborne; the sol- 
dier himself is being given more 
fire-power which means he ends 
up carrying more equipment; and 
the soldier is often airborne in in- 
terests of greater mobility. All 
these requirements place a greater 
importance on lighter weight and 
greater strength. Similar require- 
ments for the Navy are a must 
also. The problem of weight in 
Naval vessels is indicated very 
dramatically by recent articles de- 
scribing an experimental submarine 


that is to have a hull made of alu- 
minum instead of steel. 

The majority of foundrymen 
have been treating the require- 
ments specified by the aerospace 
industries as though pertinent to 
that industry alone, and that in 
time it will pass. Actually this is 
not the case. Requirements for 
lighter, stronger and more reliable 
parts are being specified by other 
industries. The foundryman who is 
unwilling to make the attempt to 
meet the requirements for the aero- 
space industry today, will find him- 
self losing other markets to other 
processes tomorrow. The gray iron 
industry is already receiving strong 
competition from aluminum engine 
blocks on a weight basis. 

Weight limitations are already 
in existance in the trucking indus- 
try where a pound saved in the 
truck or trailer means an additional 
pound of cargo carried. Many ma- 
chine tool parts that originally 
were made as castings are today 
being made as weldments. This in- 
road into a castings market was 
made because of weight and de- 
sign. Design studies were made to 
determine how to improve the 
dampening properties of a welded 
structure, a property that is inher- 
ent in gray iron. Developments in 
high-strength structural steels have 
made it possible to construct light- 
er buildings and bridges. 


Sound Technology Required 

The design philosophies of light- 
er weight and higher strength that 
originated in the aerospace indus- 
try has already made itself evident 
in today’s industrial technology. 
Mobile equipment that is lighter 
for a given strength level than its 
predecessor, requires less power to 
move, and makes more power avail- 
able for doing work. The design 
requirements specified by the aero- 
space industry should be accepted 
by the foundry industry as a step- 
ping stone toward improved prod- 
ucts. The foundry of the future is 
going to be one that is based on 
sound basic technology and good 
quality control, as well as sound 
management. More foundries to- 
day should be in the position of 
one foundryman who feels that he 
can produce a better product at 
less cost than a forging, and com- 
pete with products fabricated from 
sheet materials. 
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Missile airframe components can be made of stringent inspections to be acceptable. Flaws per- 
high integrity cast steel, but they must pass missible in normal castings would cause rejection. 


Casting High Integrity Steel 


American Brake Shoe Company is commercially producing castings that are: 


@ Stronger than ever achieved before 
100 per cent reliable 
Perfectly uniform and homogenous throughout 
Producible in any size and shape 
Dimensionally precise 
Lighter per unit strength 

@ Less costly than parts made by other methods 


Which means they are successfully competing in the aerospace market right now! 
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[rmorant OF HIGH INTEGRITY STEEL CASTINGS— 
uniformly stronger than ever before achieved 
commercially—has opened new fields to the casting 
industry. 

Previously, castings could not be used for critical 
applications where complete uniformity, reliability, 
and strength were essential. Although castings were 
theoretically strong enough, such faults as inclusions, 
“hot tears,” and minute unsound spots brought 
strength levels down below customer requirements. 

This closed, for the most part, the field of aircraft 
and missile components to castings because of the 
great weight needed to achieve sufficient strength 
in conventional castings. 

At American Brake Shoe Co., the high integrity 
process eliminates the faults and produces uniform 
tensile strengths—as high as 300,000 pounds per square 
inch. The process makes it possible for designers of 
highly stressed parts to take advantage of the plus 
features of casting in competition with other fabri- 
cation methods. 

Today the company is successfully producing mis- 
sile launching gears, jet engine gear case covers, air 
craft pylons and other components. The process was 
brought to its present stage of high development by 
the production of a series of missile base rings, the 
main structural component of the third stage of a 
still classified missile. 

The advantages of casting over other fabrication 
methods include: (1) ability to produce virtually any 
shape to nearly its finished size, thus reducing ma- 
chining; (2) ability to produce parts of any size, 
from a few pounds to hundreds or even thousands of 
pounds; (3) production of parts in one piece, with- 
out the complication and doubtful reliability of weld- 
ed or riveted joints; and (4) low cost, as compared 
with other methods of making comparable parts. 


A Wide Range of Shapes 

High integrity castings can be made in a wide 
range of metals, sizes, and shapes, with an equally 
wide range of properties. This means they should be 
competitive wherever uniformity, reliability and high 
strength are primary considerations. They should 
compare favorably with parts made by forging and 
machining, fabrication by welding, or by machining 
from solid. 

Forging, as an example, produces high strengths, 
but is very expensive for low volume production. 
There is a practical limit to the shapes that can be 
achieved, and if subsequent machining is necessary 
to produce the finished shape, casting will often prove 
more economical. There is also a practical limit to 
the size of part that can be forged, while high in- 
tegrity casting has virtually no such limit. 

Fabrication by welding is usually used for shapes 
that cannot be forged. This process requires expen- 
sive jigs, and, more often than not, results in parts 
with a great number of welded joints, limiting re- 
liability. Distortion is always a problem with welded 
assemblies, and complex heat treatment is usually 
necessary. 

Machining from solid does produce parts of excel- 


Missile launching cradle is alloy 4330 steel. It 
is 48 inches long and weighs 155 Ibs. 


Spar fin is cast alloy 8740 steel. It is 32 inches 
in length and weighs 60 Ibs. 


This armament stores pylon is alloy 4330 steel. 
It is 27 inches long and weighs 65 Ibs. 


Missile airframe component of alloy 8740 steel 
is 36 inches in diameter and weighs 312 Ibs. 
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Cores are carefully set in specially prepared cess of casting high integrity steel requires 
ceramic molds, important step in the pro- attention to detail. 


lent strength and reliability, but it can be extremely 
costly for any complex shape. 

High integrity casting, on the other hand, can pro- 
duce almost any desired properties by the selection 
of the steel to be used. It can produce a part in 
virtually any size, and, when required, can be made 
to high standards of dimensional accuracy. 


Tensile Strength to 300,000 psi 

To provide strength, stainless steels, air hardening 
steels, and other alloy steels can be cast by this 
method. Depending upon the steel chosen, ultimate 
tensile strengths will range from 150,000 to 300,000 
psi, with a similarly broad range of yield strengths 
and related properties. When required—as in some 
missile components—tensile strengths of 260,000 psi 
can be guaranteed throughout the casting, with ac- 
tual values running above 280,000 psi! 

Where extreme strength is not as important a re- 
quirement as uniformity of properties, the tensile 
strengths will range from 150,000 to 250,000 psi. (As 
a comparison, previously 150,000 has been considered 
high strength for conventional steel castings with 
200,000 psi rarely achieved. ) 

Virtually any size is possible in high integrity 


The mold is carefully blown clean prior to the final 
casting, but there probably will not be much demand 


step of setting the cope on the drag. 
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Back-pouring a center riser is the finishirig touch in 
pouring a missile ring. In the initial step, two ladles 


for multi-ton castings. Such large castings are usually 
made massive to provide stability, weight, and vibra- 
tion absorption, and their sheer bulk usually provides 
adequate strength. High integrity castings are needed 
where high strength with light weight is a critical 
factor. 

It is completely possible, when required, to pro- 
duce high integrity castings with excellent standards 
of dimensional accuracy. In the aircraft and missile 
castings produced by this method, only light finish 
machining is needed, and that only on low-tolerance 
surfaces. The “as cast” surface is so good that it 
requires no machining in many applications. 


Combination of Materials and Methods 


The high integrity process is a combination of 
proprietary materials and methods with extreme care 
and control at every stage. There is no magic step 
that produces these properties, and even a minor 
slip at any step in the process will degrade the 
properties below required levels. 

Basically, the production of high integrity castings 
requires a high level of “know-how” in selecting raw 
materials and alloying ingredients; in selecting and 
producing molding materials to control size, finish, 
and casting characteristics; in the precise controlling 








are used, 12,000 Ibs. of metal are poured, and the 
entire operation takes only seven seconds. 


of melting and pouring temperatures and conditions; 
in controlling cooling rate; and finally in inspecting 
of the finished casting. 

Most steel castings are made primarily from scrap 
steel, which costs two to three cents a pound. Metal- 
lurgy is controlled rather loosely. In contrast, high 
integrity castings begin with Swedish sponge iron 
(at 17 cents a pound) or electrolytic iron (costing 
35 cents a pound). Metallurgy is controlled within 
hundredths of a percentage point for critical alloy- 
ing ingredients. 

The molds and cores used in the process are made 
of proprietary ceramic mixtures developed to produce 
controlled shrinkage rates in the casting as it cools, 
good surface finish, and close dimensional tolerance 
and stability. The molds are made with a large num- 
ber of risers and are designed so that the poured 
metal will reach and fill every area of the mold with- 
in seconds—before the metal has a chance to cool 
and fail to fill the mold. 

Single or double ladle pouring is used to insure 
proper filling of a complex mold. Pouring tempera- 
ture is controlled within a few degrees to achieve 
the best metallurgical properties and prompt mold 
filling. Although it takes a week to prepare the mold 
for a complex missile part—and a few hours to bring 
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X-ray, isotope radiography and magnetic particle 
testing are a few of the inspection processes high 
integrity castings must undergo before acceptance. 


the metal up to correct temperature—the actual pour- 
ing from twin ladles takes only seven seconds. If it 
took a few seconds longer, the mold would not fill 
properly. 

Because of the way the mold is made, and to in- 
sure complete integrity in the casting, the actual 
yield is often as low as 25 per cent in the process. 
For example, a 360-lb. missile casting requires the 
pouring of about 1,200 pounds of metal. The excess 
goes into gates, risers, etc., which are subsequently 
cut off. However, this excess metal is not a complete 
loss. Since it is of known metallurgy, it is used as 
part of the charge for the next casting. 


Three-stage Treatment Used 

When ultra high-strength castings are required, a 
three-stage heat treatment cycle is used. This includes 
homogenization, austenitizing, and tempering. Heat 
and time are precisely controlled. One of the most 
important accomplishments of American Brake Shoe 
metallurgists is that they can run complex parts 
through this three-stage cycle without casting distor- 
tion or change in critical dimensions. 

Because these castings must be free of defects that 
might be acceptable in conventional castings, they are 
individually inspected by X-ray, isotope radiography, 
and magnetic particle testing. 

All of these factors lead, of course, to higher costs 
as compared to conventional casting. But, high in- 
tegrity castings do not compete with conventional 
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Technicians carefully check each high strength steel 
airframe component to make certain it meets customer 
specifications prior to radiographic inspection. 


castings. They compete with forged, welded or ma- 
chined components, and are often less expensive in 
the long run. 

This entire process had its birth when American 
Brake Shoe metallurgists set about the rather prosaic 
job of designing a two-part tooth for the dippers of 
power shovels. The tip, which does the actual dig- 
ging, is made of manganese steel which work-hardens 
under impact and provides excellent wearing quali- 
ties. But the base part of the tooth (the part which 
attaches to the dipper or bucket), could not be made 
of manganese steel because manganese deforms 
somewhat under impact. 

The base had to be strong, uniform, and had to 
resist deformation under multi-ton impact so that new 
tips would fit properly when replaced. 

The result of research on this requirement was a 
form of high integrity steel casting—rough in shape, 
but extremely strong and solid. These two-part dip- 
per teeth are now a staple item of Brake Shoe’s Amer- 
ican Manganese Steel Division. 

With this first glimmering of the bright future for 
the high integrity process, Brake Shoe metallurgists 
obtained a research and development contract from 
the U. S. Air Force for the development of a process 
for casting airframe components. 

Work on this contract continued through 1958, and 
resulted in the process which is now used to pro- 
duce missile and aircraft components for several ma- 
jor producers. 





Accurate Time 
from a Cast 


Sun Dial 


Whenever the sun shines on 
the Norton Co. you can check 
your watch for accuracy 
against a cast statuary bronze 
sun dial. The device will give 
standard and daylight time— 
from sunrise to sunset on a 
clear day. 


To obtain the correct time, turn the 
goosneck about its axis, A, until 
the tiny spot of sunlight shining 
through pinhole B falls squarely on 
the line of the figure-eight shaped 
marking adjacent to the current 
month, C. The time is read directly 
opposite the hands at D. 


i DIAL READINGS ACCURATE to 
within one minute are made on 
bright days at Norton Co., Wor- 
cester, Mass. A cast statuary bronze 
sun dial, presented to Norton on 
its 75th birthday by its across-the- 
street neighbor, Heald Machine 
Co., does the job. 

New England ingenuity has 
made the readings as accurate as 
many wound watches. Technical- 
ly, it is a rotating sun dial de- 
veloped by a New England busi- 
nessman-inventor, the late Maj. 
Victor E. Edwards, West Boylston, 
Mass. It was cast by Hill Bronze 
Alloys Co. of Worcester. 

Patterns and detailed notes were 
loaned to Heald Machine Co. by 
Major Edwards’ daughter, Mrs. 
Vernon E. Kilgour. Machine work 


and calibration was performed by 
Heald. 

Two features contribute to its 
unusual accuracy. One is its exact 
calibration, and the other is its 
ability to be moved to catch the 
sunlight. Readings can be obtained 
without complicated equations. 

Sun dial terminology appears as 
technical as the foundryman’s vo- 
cabulary. To obtain the correct 
time, the gnomon, or gooseneck, is 
turned to a position which pin- 
points sunlight to the correct read- 
ing on the analemma or figure- 
eight shaped date reading on the 
gnomon. 

When the sun spot is correctly 
placed, both standard and daylight 
saving time may be read directly 
opposite two pointers. 
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TECHNOLOGY FOR PROFIT 





Clay Test Proves New Control Tool 


New technology is providing better quality castings at lower 
cost for green sand foundries. Nearly 300 metalcasters are 
taking advantage of a simple test for effective clay content, 


and the results are described as “spectacular.” 


7 ee, ALMOsT 300 foundries 
are applying a rapid test for 
effective clay content and putting it 
to work making better castings and 
less scrap. 

When first reported in the March 
1960 issue of MopERN CASTINGS, as 
“Molding Sand Control by Green 
Compressive and Shear Strength 
Testing,” by R. H. Heine, E. H. 
King, and J. S. Schumacher, the 
test for controlling green sand 
quality was immediately recog- 
nized as a_ technology-for-profit 
breakthrough. 

The original article describes a 
method for quickly and accurately 
determining the bonding power of 
clay in foundry sands. 

Two basic charts—on the op- 
posite page—were designed to re- 
late green compressive strength 
and green shear strength to “effec- 
tive clay” content. The term effec- 
tive clay measures the true bonding 
power of the clay, as opposed to 
the conventional AFS clay content 
which includes ineffective burned 
and dehydrated clay. 

A great deal of the successful 
competitive come-back made by 
green sand foundrymen in the past 
several years can be attributed to 
better sand control. Now foundry- 
men have a new control tool which 
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lets them maintain a_ constant 
known percentage of effective clay 
in the sand. As a result numerous 
casting defects can be avoided and 
better quality castings produced at 
lower cost—the ultimate goal of 
every foundryman. 

The benefits accruing to the 
foundries reporting their experi- 
ences to Mopern Castincs are 
close to spectacular. Six of these 
foundries report here how they 
have profited by adapting this new 
technology to their operations. 


Cut scrap 50 per cent 

National Cash Register’s foundry 
has cut scrap 50 per cent! But their 
biggest gains have come from im- 
proved casting finish and dimen- 
sional accuracy with savings from 
reduced grinding and machining. 
With greater sand uniformity, mold 
production is also higher. 

Frank Foundries Corp. report 
scrap defects attributable to swells, 
cuts, washes, inclusions, and drops 
never exceed 1/2 per cent. Use 
of the chart has also improved their 
dimensional accuracy and casting 
finish. Another savings comes from 
ability to hold sand additives to 
a bare minimum. 

Ohio Malleable Division of The 
Dayton Malleable Iron Co. now 


gets a more favorable sand that 
results in harder more compact 
molds. This in turn accounts for 
meeting closer tolerances and 
achieving better finish. They now 
have fewer drops and stickers so 
more molds can be produced. 

Since Inter-State Foundry Co. 
started using this control chart sev- 
eral months ago they have noted 
casting finish gradually improving 
to a smoother and more saleable 
casting. Scrap has been reduced 
slightly and savings are expected 
to show up in the cleaning room. 

Texas Foundries, Inc., consider 
the effective clay chart to be their 
most valuable single control tool! 
Reduced sand inclusions, erosion 
defects, drops, and pinholes have 
meant a lower scrap rate. Of al- 
most equal importance is the im- 
proved workability of the sand. 
This has led to higher mold pro- 
duction, cleaner partings, and few- 
er soft rams. 

Lufkin Foundry & Machine Co. 
uses the test to avoid under bond- 
ing which causes drop outs and 
over bonding which leads to clay 
balls, additional ramming and loss 
of material. It also frees the sand 
technician to run other tests. 

Each foundry must construct its 
own master control charts to suit 





the sand system used. The opti- 
mum operating zones will natural- 
ly depend on the metal and the 
size of castings being produced. 
H. E. Grable at Ohio Malleable 
Division of The Dayton Malleable 
Iron Co. approached the problem 
this way: “We took our molding 
sand and mixed it with different 
amounts and types of clays, in a 
50 pound sample, and made cast- 
ings with the different experimen- 
tal batches. From our casting re- 
sults we determined the amount 
of clay and additives we should 
use in each 1800 pounds of sys- 
tem sand we produce. From then 
on we controlled the sand to ob- 
tain the same results by adding or 
reducing the amount of clay and 
additives in the sand, keeping the 
moisture as near constant as possi- 
ble. By adding the green shear 
test to our normal test, we were 
more able to use this chart. Also, 
from observed casting results we 
shaded off an area in the chart 
and hold in that range. Before mak- 
ing any changes we evaluate them 
in experimental 50-pound batches. 


Helps temper control 


Jack Woltz, Sand Foreman at 
Texas Foundries, has found it pos- 
sible to extend the usefulness of 
the chart even further. He uses it 
to indicate the degree of temper 
in the molding sand. It takes only 
a few minutes as compared with 
previous practice which was al- 
ways a few days to a week behind. 
Being able to determine the prop- 
er moisture for temper control im- 
mediately has improved their abil- 
ity to consistently maintain a 
smooth casting surface. 

Most of the foundries using the 
effective clay chart now find. it un- 
necessary to bother with the less 
meaningful AFS clay determina- 
tion. As Frank Martin puts it, “Ef- 
fective clay is that part which does 
the bonding work, not what can 
be floated out by water and 
weighed on a balance.” 

The ease of maintaining a con- 
tinuous quality control vigil with 
the Effective Clay Chart leads to 
new high standards of uniformity 
so essential to producing consistent 
castings in green sand molds—an- 
other demonstration of the new 
foundry technology being turned 
into profit. 


How To Construct An Effective Clay Chart 
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Top chart is constructed by de- 
termining green compressive and 
green shear strengths on mixes 
comprised of all new ingredients 
and mixed to bring out maximum 
green strengths. The values for any 
one mix are used to determine a 
point on the chart. A line is drawn 
from the point to the proper per 
cent of bentonite (western or south- 
ern) or fireclay used in the mix. 
Since all ingredients are new, this 
line represents effective clay. Other 
lines are drawn by testing repre- 
sentative mixes using different 
binder contents. 

Samples of sand from the found- 
ry system are then tested. The 
values for compressive and shear 
strength determine a point on the 
chart. A line is extrapolated parallel 
to the master line and its intersec- 


4 


5 


tion at top line will indicate effec- 
tive clay content. If the value falls 
below the desired control, new clay 
is added. If above, dilute with 
bond-free sand. 

The lower chart is a refinement 
that establishes maximum and mini- 
mum control limits for foundry 
sands so as to yield the best quality 
castings. These limits are usually 
a function of moisture content. As 
moisture decreases, green strengths 
increase and vice versa. 

If sand properties fall above the 
top limit line, sand is too dry and 
defects such as dirty castings, ex- 
pansion defects, over-rammed or 
cracked molds occur. If properties 
fall below lower limit line, sand 
is too wet and you have problems 
with stickiness, flowability, rough 
finish and gas defects. 
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Cast gray iron grab hooks carry sacks of mail on this 
overhead “power and free” conveyor system at “Proj- 
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ect Turnkey,” the Post Office Department's experimen- 
tal facility at Providence, R. |. 


How Castings Carry the Mail 


Faced with a deluge of 62 billion 
pieces of mail annually, Uncle Sam 
turned to automation in the post office. 
“Project Turnkey,” a new facility in 
Providence, R. I., is the proving ground 
for materials handling equipment de- 
signed to speed up the flow of mail. 
Gray iron, malleable, and aluminum 
castings play an important role in the 
systems and could spell a new market 
for metalcasters. 
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NIQUE METHODS OF MAIL HANDLING at “Project 

Turnkey,” the nation’s first fully automated post 
office, have created a new market for the metalcast- 
ing industry. 

Completed this year in Providence, R. I., by Intelex 
Systems, Inc., subsidiary of International Telephone 
and Telegraph Corp., “Turnkey” is both a working 
reality and a valuable laboratory for testing electronic 
and mechanical devices. 

Automation is the only hope of the Post Office De- 
partment in its race against the growing use of mail. 
In 1960 an avalanche of 62 billion letters and pack- 
ages literally inundated the 36,000 post offices in this 
country. 

The major problem is to keep mail flowing in and 
out of the post offices at high speed. To solve the 
problem at “Turnkey,” five key operations were put 
into effect. These include a continuous conveyor sys- 
tem for moving mail from one place to another, auto- 
matic separation (culling) of the different kinds of 
mail, automatic facing and cancellation of letters, 
semi-automatic sorting of letters to various destina- 
tions (machines can handle over 18,000 letters per 
hour), and a fully mechanized parcel sorting system 
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The grab hooks on an automatic dispatching overhead 
conveyor can be tripped open at a specific point by 
the unlatching device pictured at the top right of this 
photograph. A magnetized code card, passing a reader 
mechanism, actuates the drop switch. 


making use of conveyor belts and pallet conveyors. 

Castings play their role in the 15,728-foot system 
of overhead and ground-level conveyor units which 
have been installed by Jervis B. Webb Co. These 
conveyors carry letters and packages from one desti- 
nation to another without human assistance. 

A “Towveyor” system of mail carts run on tracks 
guided by a continuous chain drive beneath the floor. 
They carry packages to and from the shipping plat- 
forms at speeds of 80 feet per minute along 17 
feet of track. 

Cast malleable iron pusher dogs and idler assem- 
blies control the truck travel. The cast dogs push 
against the tow pins moving the carts along specified 
paths. Idler assemblies guide the drive chain of the 
tow line on its track. There are 125 pusher dog units 
and 500 idler assemblies being used at “Turnkey.” 

A completely new feature is an automatic dispatch- 
ing overhead conveyor which carries outgoing mail 
from the sacking area to chutes where the sacks are 
loaded onto outgoing carts. Pre-magnetized code 
cards are mounted behind grab hooks which hold the 
sacks enroute. When the coded card passes a match- 
ing reader mechanism, it actuates an air-powered 


These “Towveyor” carts move without human assist- 
ance along a 1708-foot system of drive chains located 
beneath the floor. They carry sacked parcel post pack- 
ages from the docks to the parcel sorting machines 
and return to the docks with processed mail. 


drop switch which trips the grab hook latch and 
drops the sack at the right station. The grab hooks 
on the conveyor are made of gray cast iron. 

Identical castings are used on a similar system, a 
“power and free” conveyor in the dock area. Here 
cast spring pusher dogs move mail sacks to specified 
areas for the culling operation. They move on a drive 
chain under “power” or “free” by gravity or hand. 

Still another conveyor system, a tray conveyor, 
carries parcel post packages to pre-determined sta- 
tions and dumps them. Tray latches and tripper 
housings are made of cast aluminum on these units. 

The new market for castings is evidenced by the 
fact that Post Office officials foresee the need for 
similar systems in every major post office in the very 
near future. There is already a predicted load of 140 
billion pieces of mail annually by 1985. 

Although “Turnkey” has come in for some recent 
criticism because of the electronic equipment, plans 
are still going ahead to construct a second unit, “Pro- 
ject Gateway,” at Oakland, Calif. Fifteen post offices 
already use some of the new equipment and authori- 
zation has been made for a dozen more installations 
in the near future. 
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Melting Practice for Aluminum 
Die and Permanent Mold Casting 


An exclusive Mopern Castincs presentation of the 
official AFS-sponsored exchange paper before the In- 
stitute of Australian Foundrymen, New South Wales 
Division at their annual meeting in Sydney, Australia. 


By Donatp L. Cotwe.., Vice-President 


Apex Smelting Co. 
Cleveland 


HEN PROPERLY HANDLED, alu- 

minium is very easy to cast in 
any form. However, several impor- 
tant precautions must be observed 
or serious trouble can develop. 

Both die casting and permanent 
molding depend upon repeated 
rapid casting operations under uni- 
form conditions. If these conditions 
vary, difficulties will develop lead- 
ing either to a non-uniform prod- 
uct or to a high rate of rejection. 
Variables must be controlled and 
maintained uniformly. This ap- 
plies to the metal and its handling 
as well as to mechanical variables 
in the casting process. 

Uniformity of the gating and 
venting system in the die casting 
process and gating and risering sys- 
tems in the permanent mold proc- 
ess are easily maintained as they 
are machined into the die and can- 
not vary during a run. Variations 
in die and mold temperature, pres- 
sure, cycle control, and the like 
will not be discussed here. It’s as- 
sumed that they are maintained 
uniformly. This discussion is limit- 
ed to the aluminum alloy variables. 

When trouble develops in any 
casting operation, it’s always easi- 
est to blame the metal used since 
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improperly smelted ingot could 
conceivably be the cause. The in- 
got metal variable will be discussed 
first, and later attention will be 
given to melting and handling of 
the aluminum alloy. The latter can 
often cause more trouble by intro- 
ducing irregularities arising from 
faulty handling of molten alumi- 
num rather than in the ingot. 

The first and most evident vari- 
able is composition. Table 1 lists 
popular alloys used, both in the 
die casting and permanent mold 
processes, as specified by the Amer- 
ican Society of Testing Materials. 
The basic composition for die cast- 
ing is 3% per cent copper, 9 per 
cent silicon, and balance alumi- 
num. Two basic aluminum alloys 
for permanent mold casting—6 per 
cent silicon plus 4 per cent copper 
and 7 per cent silicon plus 0.3 per 
cent magnesium—are widely used. 

The table indicates that many of 
the limits are so wide that a whole 
series of alloys can be included, all 
of which are within specification 
limits. A good metal supplier will 
study his customer’s needs and sup- 
ply ingot metal to him within very 
much narrower limits in order to 
maintain the uniformity the cus- 
tomer requires. 


The needs are not necessarily 
the same for all customers. A wide 
awake customer should consult 
with his supplier and insist on lim- 
its as narrow as practicable to 
maintain a uniform composition. 

With modern control by the di- 
rect reading spectrograph, limits 
of plus or minus one per cent on 
the major elements indicated are 
not necessary. The wider the limits 
the wider the possible variation 
between two lots of ingot and the 
more likely the user will run into 
trouble in making the castings. The 
alloy composition, therefore, should 
be closely controlled. 

Within a given composition, how- 
ever, there are other reasons for 
an ingot causing trouble. Non-me- 
tallic inclusions, such as oxides, ni- 
trides, carbides, cell feed, and gas- 
es, can be harmful, both in the 
casting operation and in subse- 
quent machining operations. Many 
times included intermetallic com- 
pounds are responsible. All of these 
may be found in the ingot as sup- 
plied, but good clean ingot is more 
often contaminated in the subse- 
quent melting operations. These 
inclusions will be discussed in 
greater detail later. But, first it is 
wise to set forth some of the char- 





acteristics of molten aluminum 
which are basically responsible for 
the inclusions. A more thorough 
understanding of aluminum char- 
acteristics can often point out a 
remedy to the alert foundryman. 


Chemical Activity 

The first characteristic is chem- 
ical activity. Aluminum is easily 
oxidized in the solid state and rap- 
idly in the molten state. This oxide 
forms a skin, and very often ad- 
vantage can be taken of this skin 
to prevent further oxidation. The 
oxidation of molten aluminum, 
when exposed to air, is so rapid 
that undue agitation presenting 
fresh metal surfaces to the air caus- 
es a very rapid increase in the 
amount of oxide formed. 

The work of the American Foun- 
drymen’s Society on gating has em- 
phasized the fact that a stream of 
molten aluminum, unduly agitat- 
ed, can cause a surface foam very 
much like that on the top of a 
freshly poured glass of beer, or on 
an agitated detergent solution in a 


Figure 


washing machine. When this froth 
gets into the casting all kinds of 
troubles can develop—such as poor 
surface, leakers, hard spots, streaks 
and the like. 

Molten aluminum also reacts 
readily with water vapor. Water 
in any form introduced into molten 
aluminum is immediately dissociat- 
ed into its hydrogen and oxygen, 
both in the nascent condition. The 
oxygen immediately oxidizes the 
aluminum and the hydrogen gas 
goes into solution. The solubility of 
hydrogen in aluminum is high at 
high temperatures but drops very 
rapidly at the usual pressure cast- 
ing temperatures. The H2O can 
come simply from an atmosphere 
of high humidity, from products of 
combustion in contact with the 
metal, from improperly dried fur- 
naces or crucibles, or from damp 
ingot. If ingot has been stored out- 
side, the hydrated aluminum ox- 
ide coating is very difficult to dry 
before immersion in the molten 
aluminum, and hydrogen pick-up 
is almost a certainty. 


1—Aluminum and aluminum-iron alloy 


formed inside iron pot. Center plate is aluminum- 


iron-silicon complex; 


iron-rich alloy at right. 200X 





Table 1—Popular DC and PM Alloys 
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(Where single units are shown, these indicate maximum amount permitted) 








Aluminum is almost a universal 
solvent for other metals, especially 
at high temperatures. Iron cruci- 
bles, iron tools, and the like are 
quickly dissolved in aluminum, in- 
creasing the iron content. Copper, 
nickel, chromium, zinc, cadmium 
and other heavy metals can be 
picked up from inserts or plated 
parts carelessly charged into the 
melting pot, further changing the 
composition of the bath. 


Serious Attack 

The attack of aluminum on iron 
pots can be very serious at the 
usual permanent mold casting tem- 
perature of about 1400F, but at 
the usual die casting temperature 
of about 1200F this attack is much 
less. A section showing the alloy- 
ing of aluminum and iron in an 
iron pot is shown in Figure 1. Iron 
crucibles operating at either tem- 
perature should be given a refrac- 
tory coating of clay, lime or simi- 
lar refractory with a binder of so- 
dium silicate. 

It is best to lightly spray this 
coating onto the crucible when it 
is hot. Be sure to thoroughly scrape 
down the crucible sides after the 
metal is removed and before the 
spray is applied. Refractory cruci- 
bles do not require an inside coat- 
ing. They are more fragile, and, 
due to their lower heat conductiv- 
ity, have a slower melting rate and 
hotter working conditions. Both 
types of crucibles have a tendency 
to collect oxide at the metal line 
and should be kept clean. 

Reverberatory furnaces are most 
commonly used for breakdown to 
supply hot metal to groups of hold- 
ing furnaces at the machines. If 
proper precautions are taken 
against oxidation and undue agita- 
tion, the reverberatory furnace is 
an efficient melting unit. Large fur- 
naces can be operated continuous- 
ly at temperatures somewhat high- 
er than required in the holding 
furnaces. Either cold metal, scrap, 
or both can be charged. Small hold- 
ing furnaces can be operated in 
the same manner for a 1400F pour- 
ing temperature, provided the 
bath is large enough to avoid un- 
due chilling when cold metal is 
charged. At the 1200F melting 
temperature, however, they should 
be charged with liquid metal. 

Reverberatory furnaces require 
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the same attention to cleanliness 
as do crucible furnaces. Aluminum 
oxide, when freshly formed, is soft 
and amorphous. When it collects 
on the hot walls in an open hearth 
furnace and is subjected to the 
heat of the burners, it quickly 
transforms into an abrasive crys- 
talline form which is detrimental 
to a casting. 

Any agitation which would cause 
the metal to splash on the hot 
refractory is harmful because this 
metal quickly oxidizes, bakes, and 
forms the same hard aluminum ox- 
ide. This type of alumina when 
crystalline is used as a commercial 
abrasive. The amount of metal ox- 
idized is also higher than with a 
crucible furnace, consequently met- 
al losses are higher. 

Minimum Agitation 

Whatever type of furnace used 
and whatever type of casting made, 
it is important that agitation of 
molten aluminum be kept to a min- 
imum. Rapid oxidation of the met- 
al makes it impossible to expose 
fresh molten metal surfaces to the 
atmosphere without an increase in 
the amount of oxide that is formed. 
This is worse when the tempera- 
ture is higher. When a molten alu- 
minum bath or a molten aluminum 
stream lies quietly, the oxide skin 
protects it from further oxidation; 
but when the bath is agitated or 
when the stream is broken oxide 
pick-up is rapid. 

When a thin stream of aluminum 
drops from a ladle one foot or 
more above the metal surface, it 
causes a foaming action on the sur- 
face of the holding bath due to 
the breaking of the skin from agi- 
tation. The result is an increased 
amount of aluminum oxide. Auto- 
matic ladling drops aluminum into 
the well of a die casting machine 
with a minimum of agitation and 
_consequently a minimum of foam. 
A newly developed pump for han- 
dling aluminum has an air-driven 
motor which drives a rotor at the 
bottom of a pot. This forces metal 
up through a refractory tube where 
it is dropped into a launder from 
a height of about two inches, there- 
by minimizing the agitation. 

Studies by the American Foun- 
drymen’s Society made at Battelle 
Memorial Institute on vertical gat- 
ing have made specific recommen- 
dations for gating systems designed 
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Figure 2—Showing section sludge. Note that it settles in layers. 


to secure a quiet flow of metal 
throughout the sprue, runner, gate, 
and even as metal rises in the 
mold. The recommended sprue de- 
sign in the vertical system mini- 
mizes agitation and aspiration of 
air into the sprue as the metal 
drops. Here are positive recom- 
mendations for vertical gating: 

1. Rectangular sprue, tapered 

with small end at bottom. 

2. A cylindrical enlargement of 

the runner at the base of the 
sprue. 

. A runner with a cross-section- 
al area equal to twice the 
cross-sectional area at the base 
of the sprue. 

. An extension of the runner 
past the gate to provide a 
trap for the first liquid to en- 
ter the gating system. 

. A gate flared with its exit end 
larger to reduce velocity of 
the metal stream. 

. A side riser to prevent turbu- 
lent metal from entering the 
mold directly from the gate. 
The side riser also helps in 
feeding shrinkage. 

. A web connection between 
the side riser and the mold 
cavity to introduce the metal 
quietly and progressively from 
bottom to top. 

One big advantage of a new low 
pressure casting process developed 
in England and Germany, and now 
introduced into the United States, 
is that molds are mounted direct- 
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ly over the crucible or pot. Metal 
is allowed to rise into the mold 
under low air pressure without agi- 
tation so that the mold is filled 
quietly from below. Both E. C. 
Lewis and D. J. Flynn have de- 
scribed the process before the AFS. 

Porosity in castings may be due 
to improper flow of metal so that 
air is trapped. These cases are usu- 
ally gross and very easily reme- 
died. When caused by gases in the 
metal, the sources of those gases 
must be identified and eliminated 
in order to secure sound castings. 

L. W. Eastwood emphasizes the 
importance of dissolved gases in 
aluminum, and points out that hy- 
drogen, usually from water vapor, 
is the worst offender. Since solu- 
bility of hydrogen in aluminum in- 
creases rapidly with temperature, 
dissolved hydrogen is much more 
of a factor in the permanent mold 
process than in the die casting 
process. It is especially necessary 
that aluminum for permanent mold 
castings be protected from sources 
of moisture vapor. 


Moisture Sources 


Common sources of moisture are 
wet or cold ingot, corroded ingot, 
products of combustion in contact 
with aluminum, moisture released 
from oily or dirty scrap, or even 
moisture in the atmosphere on a 
damp humid day. Fortunately, de- 
gassing is relatively easy and is 
often practiced where sound pres- 
sure type castings are desired. 





E. Scheuer points out that many 
times a certain amount of gas in 
solution in a permanent mold cast- 
ing is desirable in order to coun- 
teract severe effects of shrinkage. 
He suggests a method for adding 
hydrogen under controlled condi- 
tions. In extreme cases, such as in 
the production of agitators for 
washing machines, the metal is of- 
ten deliberately over-gassed to ob- 
tain a smooth surface on the cast- 
ing. In this type of casting internal 
porosity is not objectionable. 

In the die casting process, dis- 
solved hydrogen is not as great a 
factor. If aluminum is allowed to 
stand at 1175F or 1200F (the usu- 
al casting temperature) most hy- 
drogen will come out of solution, 


. ~ 
rhe ae 


Figure 3—A piece of hard complex trapped 
die casting. 40X 


since at these temperatures the sol- 
ubility of hydrogen in aluminum is 
very low. Consequently, even with 
gassy metal, the gas comes out of 
solution and rises to the surface 
when held at these temperatures. 

The usual source of porosity and 
gases in die castings is the lubri- 
cant added to the die and shot 
well. If the plunger and die cast- 
ing die could be operated entirely 
without lubrication, the density of 
the castings produced would be 
greatly improved. Since this is im- 
possible, keep the amount of lubri- 
cation to an absolute minimum and 
use a vehicle which is easily vola- 
tilized by the hot die before it has 
a chance to become entrapped by 
entering metal. If a heavier vehi- 
cle is used, and particularly if used 
in excess, it doesn’t have a chance 
to leave the die and is trapped in 
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the metal. A porous casting when 
sectioned and allowed to stand 
overnight will often collect drops 
of oil on the cut surface, as such 
lubricant is released from the pores 
of the casting. 

Use of the vacuum die casting 
process is growing. Under vacuum 
a portion of the lubricant is drawn 
out before metal enters the die. 
In the vacuum process it is even 
more important to use a vehicle 
which volatilizes easily, as the vac- 
uum does not get a chance to pull 
out any heavier lubricant which 
does not volatilize until hit by the 
stream of molten aluminum. 

It is usually not necessary to use 
much flux when melting good clean 
ingot. Practically speaking a charge 
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usually contains a certain amount 
of dirty scrap. Fluxes help remove 
this dirt and oxides formed by im- 
proper metal handling. Solid flux- 
es are composed mainly of chloride 
and fluoride mixtures which reduce 
surface tension of the droplets of 
metal. 

Probably the best all-around flux 
from the standpoint of clean alu- 
minum is gaseous chlorine. Other 
gases such as nitrogen and argon 
may also be used to bubble through 
the aluminum and mechanically 
remove oxides and gases. Chlorine 
has an additional action in that 
there is a certain amount of chem- 
ical reaction which aids further in 
the separation. Chlorine has the 
disadvantage of being toxic and 
corrosive to surrounding structures. 
It is sometimes mixed with nitro- 
gen so the chemical action of the 


chlorine and the mechanical action 
of the nitrogen are combined. Any 
excess chlorine which escapes to 
the atmosphere is diluted. 

Gaseous fluxes should be intro- 
duced at the bottom of a bath 
through a perforated tube and al- 
lowed to bubble very slowly so 
that the surface of the bath is 
hardly broken. After chlorinating 
several minutes the bath is allowed 
to stand for 10 or 20 minutes more 
to give foreign matter a chance to 
come to the surface before it is 
skimmed. 


Preparing the Bath 


In preparing an aluminum bath, 
it is best to melt about 50 per cent 
of the charge as ingot metal and 
flux with a solid chloride flux at 
about 1300F. Scrap can then be 
added and the fluxing operation 
repeated at about the same tem- 
perature. If degassing is necessary, 
it can be done at 1250F or 1275F 
and the metal allowed to stand. 

For die casting, you may charge 
directly into the holding furnace 
and for permanent mold casting, 
heat to the proper pouring temper- 
ature without undue agitation. If 
a viscous scum forms on the sur- 
face during the casting operation, 
it should be cut with a chloride 
type flux and skimmed. The slushy 
nature of the surface of the bath 
should be broken down and noth- 
ing remain but a dry powdery lay- 
er which is easily separated and 
skimmed off. 

Aluminum fluxes are hygroscopic. 
If they are not thoroughly dry, 
moisture may be introduced into 
a bath and gas added instead of 
removed. So keep all aluminum 
fluxes thoroughly dry. 

When aluminum is alloyed with 
copper and silicon, as is common 
for the pressure process, alloying 
elements are put into solution at 
temperatures of 1400F to 1500F. 
When a thorough alloying job is 
done, various constituents of the 
complex alloy are in a condition 
close to equilibrium, particularly 
if much of the metal has been pre- 
viously alloyed and remelted. At 
casting temperatures of 1200F or 
below many of these elements are 
easily precipitated. Often an ac- 
cumulation of heavy metallics 
forms at the bottom of the alumi- 
num bath. 

Sludge accumulates when solid 
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ingot is charged into the molten 
alloy at about 1200F. Metal imme- 
diately freezes around the ingot. 
This metal and the ingot then slow- 
ly melt away. During this process, 
the temperature range is wide and 
the number of temperatures infi- 
nite, consequently all high melting 
point compounds are freed at some 
time during the cycle and settle 
to the bottom as a sludge. 

Preheating the ingot to 400F or 
500F would have little effect on 
the phenomenon. Even if preheat- 
ed to 1000F the latent heat of alu- 
minum would extract enough Btu’s 
from the molten bath to cause the 
same result. Sludging is prevented 
only if molten aluminum is charged 
into a holding furnace at the high- 
est possible temperature (without 
raising the casting temperature of 
the bath beyond reasonable limits ). 

A section of sludge at 40 diam- 
eters is shown in Figure 2. When 
a lump of such sludge is entrapped 
in a casting, it causes hard spots 
as shown in Figure 3. These in- 
clusions can quickly ruin a machin- 
ing tool, the large ones nick the 
cutting edge and those of micro- 
scopic size rapidly dull the tool. 
Analyses of such samples show an 
iron content of 3 to 8 per cent, a 
manganese content of 1 to 3 per 
cent, a silicon content from 10 to 
20 per cent, and often chromium 
to the extent of 1 per cent or more. 
Analyses of a bath from which 
sludge has formed shows depletion 
of these elements. 


Recommendations 

Here are some general recom- 
mendations on the handling of 
aluminum for die casting. If these 
recommendations are followed 
many production difficulties 
blamed either on the metal or on 
process variables may be reduced 
or eliminated. 

1. The ingot metal should be 
purchased to specification. Limit 
the number of sources for such 
metal and discuss with the sources 
details of working within specifi- 
cation to secure uniformity of com- 
position from day to day, week to 
week, and month to month. Such 
sources should be those able to sup- 
ply ingot not only of the correct 
chemical composition but of a 
cleanliness and quality suitable for 
the operation. 
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2. Ingot and scrap should both 
be melted in a separate melting 
operation large enough to supply 
the individual holding pots or fur- 
naces. Such melting should be per- 
formed in clean furnaces at tem- 
peratures adequate to insure 
thorough melting and _ alloying. 
Clean the walls of these furnaces 
after every heat, or daily for a 
continuous operation, and careful- 
ly flux the metal so scrapings are 
eliminated from the bath. For per- 
manent mold casting a degassing 
operation may be advisable. 


3. In the transfer of metal from 
the melting or breakdown furnace 
to the holding furnace agitation 
should be held to a minimum. The 
spout of a pouring ladle or a pump 
should be close to the receiving 
receptacle to avoid foaming. Laun- 
ders should slope gently to pro- 
mote quiet flow. 


4. The holding pot or furnace 
should also be kept scrupulously 
clean. Scrape the walls of either 
crucible or reverberatory daily and 
remove the scrapings by a careful 
fluxing operation. 


5. For die castings, solid metal 
should never be charged into a 
holding furnace but should be pre- 
melted separately either in a cen- 
tral melting furnace, or in an 
auxiliary melting furnace. For per- 
manent mold casting small propor- 
tions of solid metal could be 
charged into the holding furnace 
provided the amounts charged 
were not large enough to cause 
temperature fluctuation of more 
than 5 or 10 degrees. Even here 
it is better to secure absolute tem- 
perature control by charging hot. 


6. The mold or die should be 
designed to minimize agitation dur- 
ing pouring. The vertical gating 
principles of the AFS investiga- 
tion should be observed for perma- 
nent mold casting. A minimum of 
lubricant with a volatile vehicle is 
desirable for die casting. 


7. Fluxing should be kept to a 
minimum. At any time there is a 
viscous scum on the surface of ei- 
ther melting furnace or holding 
furnace, it should be cut with a 
suitable flux and the dry powder 
removed. Such fluxing is advanta- 
geous from the standpoint of im- 
proved castings and better metal 
recovery. 
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Castings Congress Papers 


Progress reports on four AFS-T&RI sponsored investigations 
bring foundrymen up to date on non-metallic inclusions in cast 
steel; castability of copper-base alloys; and heavy white iron sec- 
tion casting and annealing. Also: the 5th report on a systematic 
approach to sand control and design, a rapid method for de- 
termining grain refinement, and a permanent mold summary. 


TECHNICAL HIGHLIGHTS 


Ceroxide Sources and Prevention 

Reaction with ladle refractories is the most serious 
of the three causes of macroinclusions in steel cast- 
ings. Elimination may be through use of alumina or 
magnesia refractories or a newly designed whirl gate 
trapping system. Design features of the latter include 
an exit-inlet ratio of 1:1.5, rotation of metal through 
270 degrees before passing exit, and extension of the 
cylindrical section below the exit level. 


Refractories as Sources of Macroinclusions 

Silica, fireclay, alumina, and magnesia were selected 
as to control measures in metal-refractory interactions. 
Despite the higher cost, the greater stability of 
alumina and magnesia, should lead to a lower casting 
cost in steel foundries. 


Castability of Copper-Base Alloys 

When risering is possible, aluminum bronze and man- 
ganese bronze provide maximum strength and pres- 
sure tightness. Present indications are that silicon 
bronze and 86-10-10 also produce sound castings. The 
thermal gradients required to produce sound castings 
in these alloys are less than for 85-5-5-5. In intricate 
castings, where risering is difficult, the higher tin-lead 
ratios may be of value in that selected regions may 
be made pressure tight by chilling. 


Casting, Anncaling Heavy White Iron Sections. .p 85 
Cerium is capable of producing white fractures at 
high carbon and silicon percentages where mottle or 
gray fractures would normally occur. Its effectiveness 
in raising carbon and silicon limits is similar to that 
of tellurium, but the percentage required is larger. 


The technical articles appearing in this preview section of 
Mopern Castrincs are the official 1961 Castings Congress 
Papers. Nearly 100 technical papers are scheduled for 
presentation at the 65th Castings Congress to be held May 
8-12 in San Francisco. Readers planning to participate in 
oral discussion of these papers during the Castings Con- 
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Investigation shows that when bismuth, tellerium, or 
cerium are used for prevention of mottling, there is 
no improvement in the number of nodules during 
annealing. Those factors which are known to increase 
nodule number in lighter sections have less effect in 
heavy sections. 


Review of Sand Design, Control Research 

The interaction of physical properties clearly show 
that southern and western bentonite react differently 
with mulling efficiency, mulling time, and wood flour 
additives. Wood flour addition to southern bentonite 
bonded sands reduces the density differential substan- 
tially as though less clay was present than actually 
existed in the mixture. However, western bentonite 
remains unaffected by wood flour. 


Fast Grain Determination Procedure 

A rapid determination of grain size in aluminum and 
magnesium is possible through a simple cooling curve 
determination based on supercooling measurement. 
Using simple techniques and a few precautions, it is 
possible to use this measurement to estimate the grain 
diameter of various alloys, or at least to determine if 
the melt will be coarse grained. 


Permanent Mold Practices 

Closer tolerances, superior finish, improved metallur- 
gical characteristics, and higher mechanical properties 
of permanent molding have contributed to the in- 
creasing use of the process. The author evaluates the 
pressure casting of aluminum cylinder blocks with 
the permanent mold process. 


gress are advised to bring them to the technical sessions 
for ready reference. Written discussion of these papers is 
welcomed and will be included in the 1961 AFS Trans- 
actions. Discussions should be submitted to the Technical 
Department, American Foundrymen’s Society, Golf and 
Wolf Roads, Des Plaines, Ill. 





The two papers which follow—“Cast Steel Non- 
metallic Macroinclusions Sources and Prevention” 
by R. A. Flinn, W. B. Pierce and L. H. Van Vlack 
and “Refractories as Sources of Macroinclusions, An 
evaluation” by L. H. Van Vlack, J. E. Brokloff and 
R. A. Flinn are a report of the work which has 
been done during the past year at the University 
of Michigan sponsored by the AFS Training and 
Research Institute and under the direction of the 
Research Committee of the AFS Steel Division. These 
studies are a logical continuation of those which 
the Committee has been directing toward a solution 
of the problem of macroinclusions in steel castings. 
These inclusions are those which are called by such 
names as snotters, ceroxides, etc. 


The work which is described in these papers dem 
onstrates with more certainty the mechanism of for 
mation of the defects, and discloses two leads for the 
prevention of the defects. These are ladle refrac 
tories and gating methods. During the coming year, 
work is planned on field studies to determine the ef 
fectiveness of changes in refractories and gating. The 
Committee is confident that much useful informa- 
tion has been obtained, and is hopeful that the field 
tests will complete the development of information 
which will be of considerable benefit to the steel 
foundryman. John A. Rassenfoss, Chairman, G. A. 
Colligan, A. J. Kiesler, W. A. Koppi, E. A. Lange, 
C. H. Lorig, E. Punko, W. R. Punko, D. N. Rosen 
blatt and J. Zotos. 


CAST STEEL NONMETALLIC 
MACROINCLUSIONS 
SOURCES AND PREVENTION 


Progress Report 

Steel Division Research 
Sponsored by 

AFS Training & Research Institute 


by R. A. Flinn, W. B. Pierce and L. H. VanViack 


Part | 


ABSTRACT 


The nature, causes and prevention of macroinclusions 
in steel castings have been the subject of a three-year 
investigation employing laboratory and field research. 
In previous reports, confirmed by the present work, it 
has been determined that the most serious type of 
macroinclusion is composed of corundum crystals. in a 
glassy silicate groundmass. Although this material may 
be formed (1) during deoxidation of the steel, (2) by 
reaction with ladle refractories and (3) in the mold 
itself, reaction (2) is the most serious source. 

Present data indicate the inclusions may be elimi- 
nated by use of alumina or magnesia refractories, and 


R. A. FLINN is Prof. of Met. Engrg., L. H. VAN VLACK 
Prof. of Ceramics and Met. and W. B. PIERCE is with Dept. 
Chemical and Met. Engrg., University of Michigan, Ann Arbor. 
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by a whirl gate trapping system of new design. These 
indications will be evaluated by further field research. 


INTRODUCTION 

For several years the American Foundrymen’s So 
ciety has sponsored research to determine the causes 
of large nonmetallic macroinclusions in steel cast 
ings. These usually take the form of shallow slag-like 
masses On cope or vertical surfaces, are usually about 
one in. in diameter but up to 3 in. and as deep as 
\4-in. (Fig. 1). These inclusions have also been known 
as “ceroxides,” and by other more descriptive, less 
delicate terms. 

To indicate the position of this paper and its com 
panion! in the overall research program, it may be 
helpful to review briefly the three phase plan deal 


193 April 1961 57 





194 — AFS 


ing with macroinclusions which has been followed 
from the beginning: 


|. Determine the nature of the macroinclusions. 

2. Determine and evaluate the relative importance 
of the causes. 
Develop methods for eliminating the defect. 


Nature of Macroinclusions 

Since this type of macroinclusion is most preva- 
lent in aluminum deoxidized, green sand castings, 
this occurrence has received major attention. In other 
words, since aluminum is widely used to prevent 
pinholing in green sand castings it seemed important 
to begin with these inclusions. In castings of this 
type, the macroinclusions have been identified? as 
silicate glass containing corundum (Al,O,) and oc- 
casionally hercynite (FeO*+Al,O,) crystals (Fig. 2). 
Fayalite (Fe,SiO,) is often found in the inclusion. 
However, this is formed during cooling and is not 
present at the time of casting. 


Inclusion Sources 


There are three possible sources of the macroin- 
clusions: 


~ je. 4 
PY Eo 


Fig. 1— Typical nonmetallic macroinclusion on steel 
casting. The inclusion has been chipped away and 
moved down disclosing scar on casting. Scale approxi- 
mately ' natural size. 


Formation during deoxidation of the steel. 


(Al + O > Al, Og plus silicates, etc.) 
Reaction between liquid steel and ladle refrac- 
tories. 

(Al + SiO, > Al,O, + Si) 

on Corundum 


Other oxides may be formed concurrently (MnO, 
FeO, etc.). 


3. Reaction between liquid steel and mold dirt and 
sand. 


(Al + SiO, > Al,O, + silicates, etc.) 
excess 


It has been demonstrated repeatedly? that the ladle 
scum rising after deoxidation, the reaction products 
on nozzles and other refractories and the macroin- 
clusions in castings are identical in their constituents. 
Of course the inclusions in the cope surface of the 
casting will often contain quartz grains from the 
sand and alteration products as well as the phases 
just discussed. 

After extensive investigation it appears that the in- 
clusions resulting from reaction with ladle refracto- 
ries are the most troublesome. In tests involving 
bottom pour ladles, for example, the severity of inclu- 
sions increases rather than decreases as a function of 
holding time in the ladle before pouring. Observa- 
tion of the metal stream from a teapot or open 
ladle shows increasing amounts of slag accompanying 
the metal as time passes. 

Attack of the refractory proceeds in the absence 
of aluminum, by other components of the steel such 


Fig. 2 — Macroinclusion. COR —corundum (AlsQ3), 
HER — Hercynite (FeO*AloOs3), FAY — Fayalite 
(Fe2SiO4), LIQ — Liquid (now glass), QUA — Quartz 
(SiO») from sand, CRI — Cristobalite (SiOz). 
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Fig. 4— Streamline gated test casting 10x 14 x ¥2-in. 
showing synthetic inclusions (outlined). 





as iron and manganese. However, the severe inclu- 
sions accompanying the presence of aluminum may 
be related to the effect of the corundum crystals 
and the alumina in the glassy groundmass of the in- 
clusion in raising its freezing point. Thus, when the 
inclusion reaches its position in the mold, it is vis- 
cous and is not absorbed by the sand. Instead, it pro- 
trudes into the metal requiring weld repair. 


Elimination of Macroinclusions 


As a result of the previous investigation it was de- 
cided that three principal courses were open to elim- 
inate this type of macroinclusion. 


(A) Eliminate aluminum as a deoxidant. When 
the aluminum is eliminated or reduced to low levels, 
<0.02 per cent, inclusions are drastically reduced. 
Unfortunately, at present aluminum is a specific for 
pinhole control in green sand castings. Until other 
deoxidants are developed and generally accepted 
which do not attack refractories but eliminate pin- 
holes this course must be deferred. 

(B) Develop and employ refractories which resist 
attack. During the past year this phase received ma- 
jor attention as reported in a companion paper.! 
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Fig. 3 — Cross gated test casting 10 x 14x 4%2-in. show- 
ing synthetic inclusions (outlined). 





< 


The roles of refractory type, aluminum and manga 
nese contents, time of contact and temperature of 
liquid steel were investigated. High alumina or mag 
nesia appear superior to fireclay or silica under the 
more erosive conditions. 

It should be pointed out however that, if more 
resistant refractories are employed, steps should be 
taken to prevent furnace slag and deoxidation prod- 
ucts from building up in the ladle. These can flux 
the ladle refractories or develop serious accumula- 
tions. 

(C) Design and test gating systems to trap the in- 
clusions. Since these inclusions are relatively large, 
it appeared that there was adequate opportunity to 
trap them in the gating system. 

Because of the detailed nature of the work under 
(B) this is reported separately. We can proceed to 
discuss progress on phase (C) as a portion of this 


paper. 
GATING SYSTEMS DEVELOPMENT FOR 
MACROINCLUSIONS ELIMINATION 


Many gating systems have been devised in the past 
for trapping inclusions, dross and dirt. In this in- 
vestigation it seemed advisable to select three prin- 
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Fig. 5 — Whirl gated test casting 10 x 14x 42-in. show- 
ing trapping of synthetic inclusions (outlined). 


cipal types (1) the cross gate, (2) the settling basin 
with flat gates and (3) the whirl gate or riser. 


Cross Gate 

The cross gate is intended to trap inclusions by 
employing a change in metal direction. This is sup- 
posed to make it more difficult for the inclusions 
to follow the metal stream into the mold. A large 
number of variations in this design have been de- 
scribed in the literature. Among the significant dif- 
ferences are the vertical dimension of the cross gate 
(runner) compared to the ingots, placing of the run- 
ner in the cope ingate in the drag and conversely. 
The simplest form was used in the preliminary ex- 
periments, Fig. 3. 


Settling Basin With Flat Gates 
In other work sponsored by the American Foundry- 

men’s Society® a flat streamlined gating system was 
developed to prevent dross in aluminum, and has 
been applied with success to ferrous alloys. It would 
be expected that a system of this type might trap 
these macroinclusions in steel. This system is illus- 
trated in Fig. 4. The pertinent details are: 

1. A basin at the base of the tapered downsprue with 
an area five times that of the bottom of the down- 
sprue. 

Extension of the downsprue below the gate greater 
than gate height, omitted in the figure. 

Total gate area from settling basin 4-6 times down- 
sprue area. 

Casting ingates above the runner. 

Reduction in runner area on passing ingates. 


Runner extension beyond last ingate. 


modern castings 


The philosophy of this system is to decelerate the 
metal once it reaches the bottom of the downsprue 
and allow dross to separate on the wide cope sur- 
faces of the gates. The runner extension is to trap 
the dross in the first metal passing through the run- 
ner system. 


Whirl Gate 


This system has been described in foreign and U.S. 
publications, and relies upon centrifugal action to 
whirl the inclusions to the center of the whirl 
gate, Fig. 5. 

Several design features are important as demon- 
strated by the experiments to be described. These 
features are: 

1. The area of the exit, i.e., the ingate to the casting 
must be smaller than that of the inlet so that the 
metal rises in the whirl and the inclusions are 
carried above the gate area. A ratio of 1: 1.5 in 
area was found desirable. 

The metal should rotate through at least 180 de- 

grees, and preferably through 270 degrees before 

passing the exit. 

To provide additional rotation for the first metal 

before it enters the mold, the cylindrical section 

may be extended below the level of the exit. 


TEST PROCEDURES 


Test castings of several sizes were tried at differ- 


ent stages of the investigation. The change toward 
larger dimensions was made in the effort to develop 
a more critical test casting. The sizes used were flat 
rectangular plates: 


A. 514 x 61% x 3%-in. 
B. 1x 4x6 in. 

C. 8x8x 1] in. 

D. 14x 10x Y-in. 


The effect of size will be discussed under Results. 


Synthetic Macroinclusions Use 


To provide for rapid testing of the different gat- 
ing systems, 100 Ib 3000 cycle induction furnace heats 
were made of Grade B steel using the standard 
rammed magnesia lining. Lip pour ladles lined with 
fireclay and magnesia were tried in the initial ex- 
periments. It was soon determined that it was diffi- 
cult to produce characteristic large macroinclusions 
with these techniques, because the time of contact 
with the lining was insufficient to produce sufficient 
reaction. 

Because of the size of the heat, the time in the 
ladle could only be of the order of one min com- 
pared with 10 to 50 times this period encountered 
in production heats. Only a few small inclusions 
were obtained even when the gating system was al- 
tered to enter the casting by a simple gate from the 
base of the downsprue, as in Fig. 6. 

It was decided that the deliberate introduction of 
synthetic macroinclusions in the form of small glass 





balls would provide a more severe test to gating 
traps than the occasional small inclusions encoun- 
tered in the laboratory. Experiments to be described 
later indicate that this technique also provides a more 
severe test than production conditions. 

Accordingly, a stream of glass beads about 14-in. in 
diameter is introduced with the metal at the top of 
the downsprue at the rate of about 15 beads/sec. 
The beads are of a low melting point sodium glass 
with a low density comparable to the actual macro- 
inclusions. The beads soften rapidly and pass through 
the system. They can be found on the cope surfaces, 


Figs. 3, 4 and 5. 


LABORATORY RESULTS 


The various gating systems were tried with differ- 
ent plate sizes with these results: 





1x4x6in. (Type B) 
(1) Cross gate Inclusions in casting and runner. 
) Fist gate ........ No macroinclusions in casting, but present 
in the runner. 





(3) Whirl gate 
a... Inclusions trapped completely, casting 
clean. 
ae ‘days Most inclusions trapped, traces of inclu 
sions. 
Oe saws Poor trapping, inclusions in casting. 


*Rotation of metal inlet to exit. 





The results for the type C plate were essentially 
the same as for the type B. Finally it was decided to 
use a larger plate to provide more cope surface and 
also to permit the use of two ingates per side when 
the flat gating system was tried, Fig. 4. These cast- 
ings showed the effects: 





Type D (14 x 10 x 4-in. plate) 
. Inclusions in gates and casting. 
. Inclusions in gates and casting. 





Cross gate 
Flat gate 
Whirl gate 
270° .........Inclusions trapped in whirl, none in castings. 
Inclusions in gates and castings. 





From these data it was concluded that the 270 de- 
gree whirl gate provided a successful trap in all cases. 
The flat gate was satisfactory for smaller castings but 
allowed some inclusions to reach the larger casting. 


FIELD TESTS 


At the present time tests have been made at only 
one producer, and therefore only tentative conclu- 
sions may be drawn. 

In the first series of tests molds were made of the 
type D pattern using the three different gating sys- 
tems just described. A standard jolt rollover machine 
and a typical synthetic green sand were employed. 
Aluminum additions totalling 0.2 per cent were made, 
0.15 per cent to the bull ladle and 0.05 per cent to 


Fig. 6 — Simple ingate on test plate 51 x 642 x ‘-in 
showing natural inclusions (outlined). 


the pouring ladle. The important point is that no 
macroinclusions were encountered in any of the test 
plates, gated by the three methods described, How 
ever, macroinclusions were obtained in all of small 
type A plates (Fig. 6) which had simple direct in- 
gates, and which were poured for comparison. 

Another heat was poured using simple ingates for 
the type D plates and characteristic macroinclusions 
were obtained (no synthetic inclusions were used in 
these plant tests). 

From these tests it may be tentatively concluded: 


1. The cross gate, flat gate and whirl gate all are 
superior to the straight gating system. 
Under highly critical conditions, simulated by the 
synthetic macroinclusions, the results from the 
whirl gate appear best at the present time. 
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ABSTRACT 


A companion paper! summarizes the work which has 
been done to date in determining the (a) nature, (b) 
source and (c) control of macroinclusions in steel 
castings. One of the important sources is from metal- 
refractory interaction, and this paper is concerned with 
the details of this interaction. 

This phase of the investigation establishes a test pro- 
cedure to evaluate refractories for their stability in the 
presence of molten steel. In addition, consideration is 
given to the relative effects of (a) metal composition, 
(b) time and (c) temperature upon the molten metal- 
refractory reactions. Pertinent conclusions are presented 
within the report. 

Four principal types of refractories were selected for 
evaluation: silica, fireclay, alumina and magnesia. Al- 
though the latter two types are more expensive per 
pound, it is considered possible that their greater sta- 
bility might lead to a lower cost per pound of castings 


shipped. 


INTRODUCTION 


Molten metals react with many of the commonly 
available refractories. The consequences are evident 
in two forms—(a) The refractories are eroded rapidly 
and therefore lead to high operating costs and _pro- 
duction difficulties and (b) The reaction products 
can be sources of casting imperfections which decrease 
quality unless specific and expensive repair pro 
cedures are used. 

Ihe purpose of this work, sponsored by the Ameri- 
can Foundrymen’s Society Training and Research 
Institute under the direction of the AFS Steel Division, 


L. H. VAN VLACK is Prof. of Ceramics and Met., J. E. BROK- 
LOFF is Graduate Student and R. A. FLINN is Prof. of Met. Engrg., 
Dept. of Chemical and Met. Engrg., University of Michigan, Ann 
Arbor. 
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has been to provide a simple test to analyze the 
nature and the extent of the reactions between molten 
steel and foundry refractories. 


PROCEDURE 

|. Steels of the desired base composition are melted 
in a small (60 Ib) induction furnace. 

2. Final alloy additions are made and the surface 
slag removed. 

3. Small (0.5x0.5 in. cross-section) refractory sam- 
ples are immersed into the steel for a period of 
5 min (The furnace power is reduced so as to 
maintain only slow stirring during the test). 
The characteristic reaction is observed at the sur- 
face below the metal line. 
The necessary those that 
would be anticipated on the basis of common 
metallurgical practices such as—melting, oxidation, 
slag-olf and power supply. 


precautions are only 


As previously reported,?-3 it is possible to observe 
reactions between refractories and molten steel on the 
basis of the laboratory test scheme, shown in Fig. 1. 

he refractory sample is prepared by: 


The refractory to be tested is cut from a brick, 
nozzle, or other source so that the dimensions of 
0.5x 0.5 x4 in. are available. 

2. These are mounted into slots cut out of a soft in- 
sulating brick holder. A fireclay mortar slurry is 
used for cementing purposes. 

3. Two or more samples (e.g., the current refractory 
for reference, plus new refractories) may be tested 
concurrently. The holder and cement do not con- 
tact the melt, 


The results of testing are shown in Fig. 2. The 
severity of the reaction is classified from 0 (none) 


AFS 





to 5 (complete erosion). The nature of the reaction 
varies from a liquid product which is easily absorbed 
by a porous ladle or mold refractory, through a semi- 
viscous glass, to a solid oxidation product which 
accumulates on the refractory surface. The notations 
of (p), (v) and (a) are given in Fig. 2 for the products 
which are respectively absorbed into the pores (p) as a 
fluid liquid, carried with the moving metal as a vis- 
cous (v) liquid or accumulated (a) on the surface as 
a solid accretion. The region of greatest significance 
is the tip or the part of the test sample that was most 
deeply immersed. 

The requirements and precautions of the test in- 
volve a specified time, avoidance of excessive surface 
accumulations on the molten metal and of excessive 
oxidation. Five min exposure has proved to be satis- 
factory, because the 0.5.x 0.5 in. refractory is heated 
sufficiently for the reaction to proceed to a satisfactory 
extent. Additional time reveals little additional infor- 
mation. Surface accumulations on the molten metal 
of fluxed refractory or oxidation products must be 
removed during the course of the test. 

This is particularly true when more than one type 
of sample is being tested, because reaction products 
from one type of sample may mask the surface of the 
neighboring sample. Excessive oxidation of the melt 
during the test will produce extra FeO at the surface, 
and can mislead the inexperienced analyst. Therefore, 
it is recommended that the surface of the molten steel 
be covered with tank nitrogen during the course of 
the test from the time of alloy additions until comple- 
tion. 


RESULTS 


The results of experiments using the test procedure 
just described corroborate information which has been 
observed in previous plant experience. In addition, it 
has led to an indication of the relative significance of 


Fig. 2 — Rating of refractory reaction in molten metal. 
Line in figure represents the metal line. Left to right — 
1p — slight fluxing, fluid liquid is absorbed into refrac- 
tory pores; 2p — fluxing, fluid liquid is absorbed into 
refractory pores; 2v — fluxing, a viscous liquid product 
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SAMPLE 2 


MOLTEN METAL 




















Fig. 1— Experimental procedure. Left — schematic 
right — sample after testing. Direct contact was made 
between molten metal and refractory samples. Prefer- 
ence is given to the use of a nitrogen blanket over the 
metal. However, air may be used if samples are deeply 
immersed in metal so surface oxides are avoided.* 


several contributing factors in refractory erosion. 
These will be summarized in the balance of the 
paper. Table | summarizes the test data and Table 2 


condenses the results. 


Aluminum Effect 


The interaction of dissolved aluminum and refrac 
tories was described previously.* In review, fireclay 
refractories are most severely affected. A viscous re- 
action product is formed which is subject to erosion 
by the metal stream (Fig. 3). Silica refractories are 
less severely affected. The product is more fluid and 
is absorbed by the refractory. Refractories with alu 
mina higher than that found in fireclay form a solid 
reaction product which is not eroded by the metal 
stream, and may even be subject to surface accumu 


lation. 


is formed; 3v — extensive reaction and fluxing, a vis- 
cous liqiid is formed; 3a— extensive reaction and 
accumulation of a solid reaction product; 4v and 5v — 
severe fluxing and erosion. 
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TABLE 1— MELTING DATA 


TABLE 2—SUMMARY OF RESULTS (Figs. 2 and 4) 





. alysis, ‘ 
Temp., 4 Se _ Ani . 


Hez F min a: Si Mn 

F 2830 10 0.38 0.36 0.37 
F 2970* 10 0.36 0.38 0.42 
F 2850 5 0.33 0.41 0.36 
F 2845 5 0.31 0.45 0.38 
I 2960 0.28 0.49 0.35 
Ik 2840* 5 0.31 0.22 0.25 
Fk 2850* § 0.31 0.33 0.30 
} 

F 

I 

Fk 

F 

F 





2880* 0.29 0.51 0.36 
2845* : 0.33 041 3.28 
2850* : 0.30 0.47 3.26 >0.04 0.2 
2960* 5 0.28 0.51 3.28 0.04 0.2 
2845* 10 0.34 0Al 2.79 — _ 
2950* 10 0.30 0.45 2.71 0.05 0.2 


*Temperatures by immersion thermocouple, others by optical 
pyrometer, 


II Ill IV 


Temperature, F . 2950 2950 2850 


lime of contact, min ........ 5 10 


Aluminum 


Refractory Manganese (%) 


S 
Silica 





o Mn( 0.5) 
Mn( 2.75) 


l 
J 
F l 
Fireclay f 
A >» Mn( 
j 
l 
j 


5) 
Mn( 2.75 


Alumina ) 
- Mn( 0.5) 
Mn( 2.75) 


* See Fig. 2 for notation. 


M 
Magnesia 


j 

l 

: Mn( 0.5) 
Mn( 2.75) 

jb 

lH 

f 

lH 





Manganese Effect 

The role of manganese varies with other factors. 
These are presented in Figs. 5-9 and summarized in 
Fig. 4. However, each will be given individual atten- 
tion. 

Figure 5 — Effect of manganese (with no aluminum, 
2850 F and standard time). Fireclay refractories are 
affected more than other types at low manganese 
levels, while silica refractories are affected most se- 
verely at high manganese levels. Alumina and mag- 
nesia refractories are subject to negligible reaction at 
levels up to 3-4 per cent manganese. In contrast, they 
will accumulate metal oxidation products on their 


surlaces. 


Figure 6 — Effect of manganese (with no aluminum, 


2850 F and longer times). The reactions are increased 


Fig. 3— Corundum (COR), AlvOs, is formed as a 
reaction product between the aluminum in the molten 
steel and the oxygen in the refractories and steel. Liquid 
(LIQ) is now glass.* 


modern castings 


as compared with standdid times, otherwise the rela- 
tive relationships described in the previous para- 
graph are applicable. 

Figure 7 — Effect of manganese (with aluminum de- 
oxidation, 2950 F and standard time). Manganese in- 








10 min, 2850 F, no Al 


Lo Mn (2) 
Hi Mn (4-5) 
Lo Mn (3) 
Hi Mn (4-5) 
Lo Mn (0) 
Hi Mn (1) 
Lo Mn (0) 
Hi Mn (0a) 


5 min, 2850F, no Al 
Lo Mn (1) < 
Hi Mn (4-5) 
Lo Mn (2) 
Hi Mn (4-5) 
Lo Mn (0) 
Hi Mn (la) 
Lo Mn (0) 
Hi Mn (0a) 


s 























A 
Al effect 
Vv 





S — silica 


5 min, 2850 F, 

Al deoxidation 

Lo Mn (1) 
Hi Mn (4-5) 

Lo Mn (la) 

Hi Mn (3a) 

Lo Mn (0) 

Hi Mn (0a) : _ 
a—accumulation of solid 


Lo Mn (0) oxidation product on 
Hi Mn (0a) surface 


F — fireclay 

A— alumina 

M — magnesia 

Lo Mn = <0.5% 
Hi Ma = >2.75% 


| — 5 severity of reaction 











Temperature effect 








10 min, 2950 F, 
Al deoxidation 
Lo Mn (3) 
Hi Mn (4-5) 
Lo Mn (4) 
Hi Mn (4-5) 
Lo Mn (0a) 
Hi Mn (2a) 
Lo Mn (0a) 
Hi Mn (1) 


5 min, 2950 F, 
Ai deoxidation 
Lo Mn (1) 
Hi Mn (4-5) 
Lo Mn [I-a) 
Hi Mn (4-5) 
Lo Mn (0) 
Hi Mn (1) 
Lo Mn (0) 
Hi Mn (la) 























Fig. 4— Summary of the role of manganese as it 
varies with other factors, as presented in Figs. 5 - 9. 





> 


Fig. 5 — Manganese content variable, temperature 
(2850 F) and aluminum content (none) fixed (Table 1 
presents exact data). Contact time — 5 min. * metal 
line. a accumulation of oxidation product on sample 
surface. 


Fig. 6 — Manganese content variable, temperature 
(2850 F) and aluminum content (none) fixed (Table 1 
presents exact data). Contact time — 10 min. * metal 
line. a accumulation of oxidation product on sample 
surface. 





creases the reaction. At low manganese levels, a solid 
reaction product is formed as a result of the alumi- 


num deoxidizer. 

Figure 8 — Effect of manganese (with aluminum de- 
oxidation, 2950 F and longer times). The increased 
time increases total attack, otherwise the relative re 
lationships are comparable. 

Figure 9 — Effect of manganese (with aluminum de 
oxidation, 2850 F and standard time). The reactior 
gives less liquid and more solid (with corundum 


and spinel) than shown in Fig. 5 without aluminum 
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Position 
No in 
Test 


Refractory 





S - silica 





- fireclay 





- alumina 











magnesia 


deoxidation. Otherwise the results are comparable. 
Aluminum must be added for corundum to be pres- 
ent. There is no solid accumulation on magnesia re- 
fractories unless both aluminum and manganese are 
added. 


Temperature Effect 

The role of temperature was examined at 2850 F 
and 2950 F. Above 3000 F the silica and fireclay re- 
fractories melt from the temperature alone, and do 
not require additional reactions for failure, Although 
in normal practice tapping temperatures are greater, 
these represent characteristic ladle temperatures. 

Figure 10 — Effect of temperature (with aluminum 
deoxidation, low manganese and standard time). An 
increase in temperature from 2850 F to 2950 F shows 
little effect when the manganese is low (<0.5 per cent). 

Figure 11 — Effect of temperature (with aluminum 
degoxidation and standard time). Temperature has 
little effect on the attack on the silica in the 2850 F 
to 2950 F range. It does have some effect upon fire- 
clay, indicating that the solid reaction products are 
being fluxed. 


Time of Contact Effect 


The effect of the time of contact is one of aggravat- 
ing the reaction. No new nor change in reactions is 
found. 
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Fig. 7 — Manganese content variable, temperature 
(2950 F) and aluminum deoxidation fixed (Table 1 
presents exact data). Contact time 5 min. * metal 
line. a accumulation of oxidation product on sample 
surface. x sample broke during test. 


Figure 12—Effect of time of contact (with no 
aluminum, 2850 F and low manganese). Only minor 
differences in the amount of reaction for periods up 


to 10 min. 

Figure 13— Effect of time of contact (with no 
aluminum, 2850 F and high manganese). The time 
has appreciably less effect than the increase in the 
amount of manganese. 

Figure 14 — Effect of time of contact (with alumi- 
num deoxidation, 2950 F and low manganese). A 
slight effect of the added time can be observed. 

Figure 15 — Effect of time of contact (with alumi- 
num deoxidation, 2950 F and high manganese). The 
effect of time is masked by the effect of the manganese. 


Alloy Source 

Figure 16 — Effect of Ca-Mn-Si alloy as a source of 
manganese. As long as the amount of manganese 
stays the same, the presence of calcium and silicon 
as alloy additions provides no change in the amount 
of reaction between the metal and any of the refrac- 
tories. As previously noted, the variation between re- 
fractories is evident. 


Reaction Products 

A glassy reaction product is formed when silica 
brick is attacked by steel. Either aluminum or man- 
ganese will accentuate the amount of glass. In the 
case of firebrick, the reaction product which is formed 
is more affected by the composition of the steel than 














Fig. 8 — Manganese content variable, temperature 
(2950 F) and aluminum deoxidation fixed (Table 1 
presents exact data). Contact time — 10 min. * metal 
line. a = accumulation of oxidation product on sample 
surface. 


Fig. 9 — Manganese content variable, temperature 
(2850 F) and aluminum deoxidation fixed (Table 1 
presents exact data). Contact time — 5 min. * metal 
line. a accumulation of oxidation product on sample 
surface. 
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in the case of the silica-steel reaction. Manganese will 
produce a low melting glass. Aluminum produces a 
more viscous glass which contains corundum (Al, QO.) 
crystals (Fig. 3). The latter are not encountered in 
the absence of aluminum additions, because they are 
formed by aluminum reacting with oxygen in the re 
fractories and in the steel. 

Higher alumina brick (more than the typical 35 
per cent Al,O, which is present in fireclay refrac 
tories) are not subject to alteration by molten steel 
unless high amounts of manganese are present. In 
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A - M 


Fig. 10 — Temperature variable, low manganese 
(<0.5%) and aluminum deoxidation fixed (Table 1 
presents exact data). Contact time — 5 min. * metal 
line. a = accumulation of oxidation product on sample 
surface. 





Fig. 11 — Temperature variable, high manganese 
(>2.75%) and aluminum deoxidation fixed (Table 1 
presents exact data). Contact time — 5 min. * = metal 
line. a accumulation of oxidation product on sample 
surface. x = sample broke during test. 











t 
’ 
' 
; 
| 


this case, galaxite (MnO-Al,O,) is encountered. This 
mineral is a member of the spinel family and similar 
in appearance to hercynite (FeO-Al,O,) previously 
described. * 

Magnesia refractories are not altered by MnO nor 
FeO. In an isolated instance, the mineral, spinel 
(MgO-Al,O,) was observed as the result of a solid 
reaction with the alumina deoxidation product. 

When aluminum and manganese are both present 
in the steel, galaxite (MnO-Al,O,) is encountered as 
a deoxidation product. This will form as an accretion 
on both magnesia and high alumina refractories. 





ee eae baw 


Fig. 12 — Time of contact variable, temperature 
(2850 F), aluminum content (none) and low manganese 
(<0.5%) fixed (Table 1 presents exact data). * metal 
line. 


Fig. 13 — Time of contact variable, temperature 
(2850 F), aluminum content (none) and high manganese 
(>2.75%) fixed (Table 1 presents exact data). * 
metal line. a accumulation of oxidation product on 
sample surface. 








Ihe reaction product from Ca-Mn-Si deoxidation is 


a glass. 


CONCLUSIONS 


A test procedure for refractory-metal reactions is 


pr esented. 


The conclusions concerning reactions are summa! 


ized by Fig. 4 and Table 2. These include: 


Aluminum produces a reaction product on fireclay 
refractories that is identical with the macroinclu 
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Position Fig. 14 — Time of contact variable, temperature 

Niite (2950 F), aluminum deoxidation and low manganese 
<0.5%) fixed (Table 1 presents exact data). * 

est metal line. a accumulation of oxidation product on 


Refractory sample surface. 





Ss silica 





F - fireclay 





Fig. 15 — Time of contact variable, temperature 

alumina (2950 F), aluminum deoxidation and high manganese 

(>2.75%) fixed (Table 1 presents exact data). * 

magnesia metal line. a accumulation of oxidation product on 
sample surface. x sample broke during test. 
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Position sions which cause the casting imperfections. This 

“ce may temporarily protect the refractory at low tem- 
Test peratures until it is removed by erosion into the 

Refractory metal stream. 
Manganese accentuates the fluxing reaction at the 
S - silica refractory surface. It does not produce corundum 
unless aluminum is also added to the steel. 
F - fireclay 3. Silica and fireclay refractories are both subject to 
severe fluxing reactions at high manganese levels 
(>2.75 per cent). Alumina and magnesia refrac- 
tories are essentially immune to the reactions un- 
der the range of the conditions tested. 











alumina 
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Fig. 16 — Ca-Mn-Si addition variable, temperature Position 
(2850 F), aluminum content (none) and low manganese Ca-Mn-Si 
(<0.5%) fixed (Table 1 presents exact data). Contact Test 


time — 5 min. * = metal line. 
Refractory 





S - silica 





4. At low manganese levels (<0.5 per cent), fireclay P 
ire: A I : ) : F - fireclay 
refractories are more subject to reaction with mol 
ten steel than are silica refractories. At high man- alumina 
ganese levels, at 2850 F, the initial attack of the 

















silica is greater. magnesia 
Temperature variation in the range of 2850-2950 F 
has relatively minor effect upon the reactions. 
There is one exception. The reaction product (Con- ieee 
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COPPER-BASE CASTING ALLOYS 


Progress Report 

Brass and Bronze Division 
Sponsored by 

AFS Training & Research Institute 
by R. A. Flinn and H. Kunsmann 


ABSTRACT 


The castability of copper-base alloys with a wide 
range of liquidus-solidus intervals has been investigated. 
These include 80-10-10, 85-5-5-5, 88-8-0-4, aluminum 
bronze, manganese bronze, silicon brass and nickel 
silver. Using the end-chilled 12 x 2x2 in. test bar pre- 
viously developed, the variation in density, leakage, 
microstructure and mechanical properties has been 
measured as a function of position in the bar. 

The aluminum bronze and manganese bronze showed 
little variation in density, no leakage or microshrinkage 
and little change in mechanical properties. Surprisingly, 
the 80-10-10 and the silicon brass, materials with the 
longer liquidus-solidus intervals, also showed similarly 
good castability. The other mushy-type freezing alloys 
exhibited leakage, low density, microshrinkage and 
poorer mechanical properties at the stations in the bar 
well away from the chill. A mechanism relating the 
large volume of low melting point liquid in the silicon 
bronze and the 80-10-10 to the morphology of solidifi- 
cation is proposed. 


INTRODUCTION 

In previous work in this investigation sponsored 
by the AFS Training and Research Institute under 
the direction of the AFS Brass and Bronze Division 
Research Committee,! the immediate objective of the 
research program was to determine the conditions 
affecting the pressure tightness of 85-5-5-5 castings. 
Ihe initial effort was directed toward this single ob- 
jective because of the predominant use of this alloy 
and the widespread interest in the variables affecting 
leakage. As a result of this work it was established! 
that, to produce pressure tight sections, a strong ther- 
mal gradient (60 F/in.) was required during the final 


R. A. FLINN is Prof., Met. Engrg., Cast Metals Lab. and 
H. KUNSMANN is F.E.F. Scholarship Student, University of Michi- 
gan, Ann Arbor. 
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Physical properties and 
void volume correlation 
with solidification 


stages of solidification of the matrix. A variety of 
shapes, section sizes, chill and riser designs was in- 
vestigated to determine the thermal gradients and 
soundness of the castings. 

Upon the conclusion of this work the committee 
agreed that further investigations should follow two 
paths—(1) determination of the conditions of solidi- 
fication necessary for development of maximum 
physical properties (including pressure tightness) in 
other copper-base alloys and (2) application of the 
solidification data to problem castings to illustrate 
their use to the foundryman. This paper is concerned 
only with phase one; the work dealing with problem 
castings is underway and will be reported at a later 
date. 

PROCEDURE 

Most of the procedure follows the methods devel- 
oped and described previously.! Important procedural 
additions were made, however. 

Alloys Investigated 
In order to provide a wide range of alloys with 


different solidification intervals these analyses were 
selected for the first phase of the work: 





Freez- 

B30 ; ing 
ASTM. Composition, % Metal Range 
Class Cu Sn Al Pb Fe Zn Ni Si Type 7 
1B 8 8— — — 4 Modified G Bronze 270 
SA = = High Leaded Tin 

Bronze 302 
Leaded Red Brass 260 
Manganese Bronze 30 
Aluminum Bronze 15 
Nickel Silver 250 
Silicon Brass 








4A — 
8A ] 
9B ¢ ] 
1LA : _— 
ISA _ 
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TABLE 1— CHEMICAL ANALYSES OF THE ALLOYS! 





8A LILA ISA 
8A 1B / Mn 9B Ni Si 
80-10-10 88-8-0-4 -5- Bronze 89-1-10 Silver Brass 





79.24 86.98 44, 58.45 88.66 (64.67) 82.85 
9.45 8.07 0.45 — (3.97) 
9.97 0.11 ' 0.23 — (3.83) rr 
bal (0.6) bal (4.20) bal (5.08) bal (38.67) — bal (6.36) bal (13.0) 
0.015 0.08 0.16 0.92 1.15 0.92 0.08 
_ — <0.01 0.38 10.00 — 
_ — 0.0 0.30 — 
0.39 0.55 0.54 — (20.08) 
0.27 —_— 0.20 — 0.17 
— 0.011 0.01 _ — 


Liquidus, F 17053 18404 1830 16905 19154 2100° 
Solidus,” F 1403° 15704 1570 1660° 19004 1850° 
Range, F 302 270 260 30 15 250 
1. Average of analyses from heats 50 and 52 

2. Solidus of q phase, not of lead rich eutectic. 

3. From Brass and Bronze Ingot Institute data for alloys of this type 
1. From binary diagram approximation. 


». From International Nickel Co. literature. 





The ingot analyses are listed in Table 1. tilting the mold 90 degrees and allowing the liquid 
to escape through the riser. 
Melting Procedure 
Sectioning of Test Castings 
The alloys were melted in a gas fired crucible fur- vee ; mee 
ey ‘ 8 ; Leakage test. A longitudinal slice 4%. x2x 12 in. 
nace, with the exception of several induction melts. . “ 
wn , , was machined from the center plane of the bar for 
The melts were superheated to 300F above their . eee ; 
: oad ; ; pressure testing, as in Fig. 1. The leak rate of com- 
respective liquidus temperatures, and poured at 200 F : ce é vs 
pie ' me ete pressed air at 100 psi through a 4-in. diameter orifice 
above the liquidus. Standard deoxidation practices in nee hong 
held at the centerline was determined at different 


were followed, and no evidence of gas porosity was ‘ 
, locations along the bar. 


encountered. : ‘ : : 
Density. Density specimens were taken at various 
‘ locations, as shown in Fig. 1. In all cases the surfaces 

Test Casting 8 ‘ 
were ground free of sand and scale. The density was 


The standard 12 x 2 x 2 in. bar chilled at one end determined using an analytical balance and distilled 
face, which had been developed in previous work, was water containing aerosol. 
poured in dry sand molds. In determining solidifica- Tensile specimens. These specimens were cut just 
tion patterns, thermocouples were placed at the cen- beneath the center plane of the bar, as shown in 
terline of the bar at 1, 3, 5, 7, 9 and 11 in. from Fig. 1. The dimensions of the specimen are shown 
the chilled end. A six point recorder with a one in Fig. 2. 
sec full scale response was employed. Microspecimens. The locations of the specimens 
In order to supplement the thermocouple data a are shown in Fig. 1. The specimens were mounted in 
number of castings were drained at a predetermined bakelite and polished using metallographic papers 
time during solidification. This was accomplished by and diamond paste. Because of the necessity of dis 
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Fig. 1— Exploded view of 2x2x a . 
. . . neit . ecimen 
12 in. standard test bar to indicate STATE) 
specimen locations. / TOP. i2353Al1\ 2 
W"'fr. TOP 125340 12 
CENTER: 1/211 1/224 
8, 10 
@ Vert. Mic ro Specimen 
TOP: 34614114 
BOTTOM: 3/46 I/41) 1/4 
~@ Tensile Specimen 
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BOTTOM: 1/46 11 34 














a Pressure Test Spec. 


CENTER: 1/32" thick 
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Fig. 2 — 0.250 in. tensile specimen. 


tinguishing between lead and shrinkage voids, special 
care was taken to use low nap polishing wheels and 
a minimum of fluid in polishing. 


EXPERIMENTAL DATA 


Because of some of the complex relations among 
the different sets of data, it is advisable to present 
the data separately under these divisions and then 
discuss their interrelations: 

1. Variation in physical properties including pressure 
tightness as a function of position in the test bar. 

. Solidification patterns of the different alloys as 

disclosed by cooling curves and drainout experi- 

ments. 
3. Metallographic examination. 


Variation in Properties as a Function of 

Position in the Test Bar 
The data for all the alloys are summarized in Fig. 

3. By employing a common abscissa for mechanical 

properties, density and leak rate the following gen- 

eral relations are made evident. The compositions 
may be divided into two principal groups according 
to the results: 

1. No leakage, no appreciable variation in density and 
only minor variations in mechanical properties 
along the test bar. These alloys are—3 A—80-10-10, 
8 A—Mn bronze, 9 B—AI bronze and 13 A—Si brass. 

. Leakage in portions of the test bar away from the 
chill and corresponding decreases in density and 
mechanical properties. These alloys are—1 B—88-8- 
0-4, 4 A—85-5-5-5 and 11 A—nickel silver. 

It is obvious that there is not the usual correlation 
of soundness with freezing range as commonly ex- 
pected. This point will be discussed after the other 
data are presented. 


Solidification Patterns of Different Alloys as 
Disclosed by Cooling Curves and 
Drainout Experiments 

Cooling curves. The cooling curves may be divided 
into two general classes—(1) those in which a large 
portion of the solidification takes place at practically 
constant temperature, particularly in the final stages 
of freezing and (2).those in which a large portion 
of the solidification takes place over a wide temper- 
ature range, particularly in the final stages. On the 
basis of this classification, the alloys may be divided, 
as indicated in Fig. 5, by schematic cooling curves: 


74 modern castings 


Class /. 
(3 A—80-10-10). 
8 A—Mn bronze. 
9 B—AI bronze. 
13 A—Si brass. 


Class 2. 
1] B—88-8-0-4. 
4 A—85-5-5-5. 
11 A—nickel silver. 


It will be noted that in this arrangement the alloys 
of Class 1 are the same as those showing no leakage, 
while those of Class 2 show a decrease of properties 
away from the chill (placing the 3A alloy in Class 
1 is controversial, as discussed later, since the data 
for the freezing of the lead-tin phase are not avail- 
able). 

Cooling curves provide interesting data relevant 
to solidification morphology, but do not generally 
indicate the time for initiation of freezing at given 
thermocouple locations. Consider, for example, the 
beginning of the arrest at the No. 3 thermocouple 
in the 89-1-10 bar, Fig. 4c. At this location the heat 
transfer is essentially unidirectional because of the 
nearness of the end chill. When this station reaches 
the liquidus temperature there is a thermal block 
to heat transfer, because the metal between it and 
the chill is also at the liquidus. The No. 2 couple, 
for example, is also at the liquidus temperature and 
does not complete freezing for 120 sec. 

Only after the temperature at No. 2 falls below 
the liquidus can heat transfer, and hence freezing 
take place at No. 3. Another procedure was therefore 
used to provide additional information as described 
in the drainout experiments. 

Drainout experiments. To supplement the cooling 
curve data, it was decided to determine the flow- 
ability of the metal at a given time at different 
distances from the solidifying interface. In other 
words, it was hypothesized that if, in a given alloy, 
fluid metal existed close to the finally solidifying 
interface this would lead to a sound surface com- 
pared to the case where an extensive mushy region 
extended between the interface and fully fluid metal. 
The word “fluid” is used rather than 100 per cent 
liquid, since the drainout does not distinguish be- 
tween these. 

Photographs of typical bars from these experiments 
are presented in Fig. 6. These data may be sum- 
marized, as indicated in Table 2. 

It is evident that only two of the four alloys 
listed as Class 1 show smooth front freezing as 
compared with mushy freezing. In the 89-1-10 alu- 
minum bronze and the manganese bronze there was 
only 0.3 in. of dendritic material ahead of the com- 
pletely solid material. By contrast the other alloys 
in both Class | and Class 2 showed much wider mushy 
regions. 


Microstructures 


To corroborate the density and leakage data, micro- 
specimens were examined from the important center- 
line locations. In addition, a survey of microstructure 
was made from cope to drag surface at the important 
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Fig. 3a — Mechanical properties of the non-leaking 
alloys group. 
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Fig. 3b — Mechanical properties of the alloy group ex- 
hibiting leakage. 
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Fig. 4a— Standard test bar showing 
thermocouple station arrangement. 











Fig. 4b — Time-temperature cool- 
ing curves for 80-10-10 (3A) 
alloy. Induction furnace, P-Cu de- 
oxidation, 1905 F pouring temper- 
ature, dry sand, end chill 
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Fig. 4c — Time-temperature cool- ! 
ing curves for aluminum bronze 
(9B). Induction furnace, no. 77 
alloy deoxidation, 2115 F pouring 
temperature, dry sand, end chill. 5 
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temperature, dry sand, no chill. 


Fig. 4d — Time-temperature cool- 

ing curves for aluminum bronze 

(9B). Induction furnace, no. 77 

alloy deoxidation, 2115 F pouring 
0} ® ®@ 








300 400 
TIME — SEC 


Fig. 4e — Time-temperature cool- 
ing curves for manganese bronze 
(8A). Induction furnace, no de- 
oxidation, 1890 F pouring temper- 
ature, dry sand, end chill. 











Fig. 4f — Time-temperature cool- 
ing curves for silicon bronze 
(13A). Induction furnace, no de- 
oxidation, 1885 F pouring temper- 
ature, dry sand, end chill. 
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Fig. 4g — Time-temperature cool- 
ing curves for 88-8-0-4 (1B). In- 
duction furnace, P-Cu deoxidation, 
2050 F pouring temperature, dry 
sand, end chill. 








Fig. 4h — Time-temperature cool- 
ing curves for 85-5-5-5 (4A). Gas 
furnace, P-Cu deoxidation, 2025 F 
pouring temperature, dry sand, end 
chill. 
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Fig. 4i— Time-temperature cool- 
ing curves for nickel silver (11A). 
Induction furnace, no. 66 alloy 
plus Mg sticks deoxidation, 2300 F 
pouring temperature, dry sand, end 
chill. 
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( A large portion of the freezing takes place at nearly constant temperature 
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Fig. 5 Schematic cooling curves for alloys showing 


differences in final solidification characteristics. Data 
from station 4, 5 in. from riser. A large portion of the 
freezing takes place at nearly constant temperature, 
particularly in the final stages. 


locations, i.e., next to the riser (114-in. from the 
chill), at the center of the bar (614-in. from the chill) 
and near the end chill (34-in. from the chill face). 


These results may be summarized in Table 3 and 


Fig. 7. It is evident that the Class | alloys, 3B 
80-10-10, 8 A— Mn bronze, 9B— AI bronze and I3A 


Si brass are free from microshrinkage in the speci- 


mens examined at 100 diameters. 





80 


Fig. 6a — Class one drainout results. Left to right — 
80-10-10 (3A), 30 sec; aluminum bronze (9B), 60 sec; 
manganese bronze (8A), 60 sec; silicon bronze (13A), 
60 sec 
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TABLE 2— DRAINOUT CHARACTERISTICS OF 
COPPER-BASE ALLOYS 











8A 11A I3A 
3A 1B 1A Mn 9B Ni Si 
Alloy 80-10-10 88-8-0-4 85-5-5-5 Bronze 89-1-10 Silver Brass 
Time of 
Drainout 30 30 30 60 60 120 60 
(sec. after 
pouring) 
Distance 
from chill 
to point 1.6 1.75 2.5 1.4 1.4 6.9 
of 100% 
drainout 
Distance 
from chill 
to point «l <1.0 <i 1.1 1.1 1.0 1.0 
of 100% 
solid 
Mushy 
zone » 0.6 »9.75 >I1.5 0.3 0.3 5.9 2.4 
DISCUSSION 


Before taking up the principal points of the dis- 
cussion it may be generally helpful to recall some of 
the predictions made at the beginning of this investi- 
gation. This is done not to discredit the predictions, 
which represent present metallurgical thinking, but 
to guide the reader more quickly to the interesting 
anomalies in the data. 

At the beginning of this year’s work, it had been 





Fig. 6b — Class 2 drainout results. Left to right — 88- 
8-0-4 (1B), 30 sec; nickel silver (11A), 120 sec; 85- 
5-5-5 (4A), 30 sec. 
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Fig. 7 — Specimen 3007. Microshrinkage in 85-5-5-5 bar at '/2-in. from riser and at designated 


location. Left to right — 4-in. from cope surface (shrink), 100 
14-in. above drag surface (no shrink), 100 


100 X; center of bar (shrink), 500 xX; 


established that a certain thermal gradient (60 F/in.) 
at the solidus was required to insure soundness in 
85-5-5-5 alloy castings. It seemed natural then to 
investigate other copper-base alloys using the same 
test bar and determine a simple number, the thermal 
gradient, required to produce sound castings in these 
other analyses. A representative group was selected 
with different liquidus-solidus intervals ranging from 
15 to 302 degrees. It was generally predicted that the 
alloys with a short interval would require a smaller 
gradient while others, such as 80-10-10 and silicon 
brass with longer intervals, would probably give 
unsound bars in all cases. 

The data just presented show, on the contrary, 
that the two alloys with relatively long freezing ranges 
produced bars as sound as those with the shortest 
freezing ranges. It is evident therefore that some new 
thought is required. 

To summarize the data in another way, there are 
four alloys in Class | which show no leakage o1 
microshrinkage and exhibit little variation in me- 
chanical properties at various locations in the test 
bar. Although the liquidus-solidus distance varies 
considerably in these alloys, they all have the com- 
mon feature of a flat cooling curve at final solidifica- 
tion (assumed in the case of 80-10-10). Apparently 
two different mechanisms are needed to explain the 
soundness of the aluminum and manganese bronzes 
with narrow freezing ranges compared to the silicon 
brass and the 80-10-10 alloy. 

Mechanism 1 — Soundness in Short Freezing 
Range Alloys 

To explain the soundness of these alloys it is useful 
first to review briefly the role of constitutional 
supercooling in the morphology of solidification. It 
is necessary to discuss the freezing of pure metals first 
and then of alloys. 

To summarize the conditions prevailing during the 
solidification of a pure metal, let us now review 
what occurs when a metal of freezing temperature 
IT; freezes when poured into a mold. If poured 


; at center of bar (shrink), 


TABLE 3— MICROSHRINKAGE AT DIFFERENT 
LOCATIONS IN TEST BAR 





8A ISA 
3A 1B 1A Mn 9B Si 
80-10-10 88-8-0-4 85-5-5-5 Bronze 89-1-10 Brass 


Alloy! 
oO X 
rise! , oO xX 


end oO Oo Oo 


xX Oo oO oO 
x oO Oo oO 
Oo oO 


oO 0 0 0 8) 
mid oO xX xX Oo oO Oo 
section O oO oO oO Oo 


oO oO oO Oo oO 
chill Gi. Oo Oo oO Oo oO 


end D oO oO O oO oO 


\4-in. beneath cope surface 
-at centerline 

\4-in. above drag surface 

Microshrinkage present 

No microshrinkage present 





rapidly there is no appreciable gradient at time 
(Fig. 8). 

Due to the heat transfer at the interface, a gradient 
develops in the metal. The interface temperature 
falls slightly below Ty, and random crystallization 
begins at t, at the interface (heterogeneous nuclea 
tion, Fig. 8a). To digress a moment, it should be 
recalled here that there is a direction of preferred 
growth in a crystal. A familiar example is the growth 
of ice crystals on a window pane. 

Returning now to the metal, those nuclei which 
happen to be formed with the preferred growth 
direction perpendicular to the interface grow more 
rapidly than crystals of other orientations. This leads 
to the growth of columnar grains to the center of the 
ingot. The final structure therefore consists of a 
thin layer of randomly oriented grains at the mold 
surface and columnar grains extending to the cente1 
line. There are no dendrites or randomly oriented 
grains at the center of the ingot. 

Nucleation and growth in alloys. The three prin 
cipal differences between solidification of pure metals 


and their alloys are: 
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Figs. 8a and 8b — Solidification of a pure metal. 


Usually freezing occurs over a temperature range. 
2. The composition of the solid which separates first 
is different from that of the liquid. 
3. There may be more than one solid phase crystal- 
lizing from the liquid. 


Solid solution alloys. If we dissolve metal B in 
liquid metal A to form a liquid alloy, we can describe 
the crystallization by a phase diagram, as shown in 
Fig. 8b. In most cases the freezing point of the pure 
metal is depressed, as shown by the liquidus line. 
In addition the allov, of composition C, for example, 
does not freeze at a single temperature but instead 
freezes over a temperature range. 

Another important effect is that as the metal 
solidifies the composition of the solid is not the 
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Figure 9 





Schematic Phase Diagram 
Fig. 9 — Schematic phase diagram. 


same as that of the parent liquid, but is richer in 
metal A. We shall discuss now how these effects lead 
to a solidification pattern different from those de 
scribed for the pure metal. 

If we begin with a homogeneous melt of composi 
tion C,, the first crystals to precipitate are of analysis 
C, (Fig. 9). If solidification is fairly rapid and no 
diffusion occurs, the liquid at the interface becomes 
richer in the solute B than the liquid away from the 
interface. The variation of per cent B with distance 
is shown in Fig. 10. 

Freezing mechanism modification. Let us see how 
these effects modify the freezing mechanism compared 
with that of a pure metal. 

Assume the mold is filled rapidly, as in the previous 
case, giving no temperature gradient at the start 
where time t=0 (Fig. 11). Consider the liquidus 
temperature as Ty. As previously mentioned, we 
establish a thermal gradient and supercool some- 
what before crystallization begins at time t,. Consider 
the situation at t, (after appreciable solid has sep- 
arated)—a temperature gradient similar to that of 
the pure metal is assumed. 

The difference between this situation and that of 
the pure metal is that the liquidus temperature of 
the remaining liquid now varies with distance from 
the interface, as shown by the dashed line. Near 


Fig. 10 — Variation of per cent B with distance. 





Fig. 11— Temperature conditions during constitutional 
supercooling. Solid lines show actual temperature in 
the mold at to, t; and tp. 


the interface, due to buildup of component B in the 
liquid, the freezing temperature is considerably lower 
than Ty. Well away from the interface the equilib- 
rium freezing temperature is still Ty, assuming no 
diffusion. 

Notice now that a region of liquid at point x 
has a higher freezing point than the liquid at the 
interface. It is true that the actual metal temperature 
at x is higher than at the interface. However, the 
difference in the liquidus temperature between metal 
at x and metal at the interface is greater than the 
difference between their actual metal temperatures. 
Therefore, the metal at x is said to be constitutionally 
supercooled. The effects of this supercooling upon 
the crystallization are of three types, depending 
upon the degree of supercooling: 


1) If there is only minor supercooling, certain pre- 

ferred regions of the interface will protrude into 
the undercooled region and, once started, will 
grow more rapidly than neighboring regions, Fig. 
12. This will happen both because of the greater 
driving force for freezing in the supercooled re- 
gion and because these spikes will reject solute 
at their sides, delaying freezing of the side regions. 
These spikes result in formation of a regular 
honeycomb structure. 
If supercooling is greater, the spikes tend to form 
side arms resulting in a dendritic structure, Fig. 13. 
Finally, in the case of maximum supercooling, 
the driving force, T jjqusaus-Tactua1, Which is a maxi- 
mum at distance y, (Fig. 11) can lead to independ- 
ent crystallization. In this way randomly oriented 
(equiaxed) grains are encountered. A case of this 
type is shown in Fig. 14. It should be mentioned 
that the relative solubility of the solute is shown 
by the factor k where: 


k= C, 
C, 
k can be 0.5, as shown in the sketch to 10-*. When 
k is low, and the thermal gradient low, even the 
metal at the center of the casting can be under- 
cooled. 

It should be noted on the other hand that the 
greater the thermal gradient, the greater the possi- 
bility for columnar growth. This avoids random 
crystallization ahead of the freezing interface and 
facilitates metal flow for feeding of solidification 
shrinkage. In other words, the greater the thermal 
gradient, as in chilled castings, the simpler the feed- 
ing problem. 
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Mass feeding. There is one other effect called 
mass feeding which should be mentioned for com- 
pleteness. In a section in which equiaxed crystals 
are nucleated randomly, the tendency of these crystals 
is to sink because of the greater density of the solid. 
This effect results in less porosity at the bottom 
portion of a section than in the upper part. 

From this discussion it is evident that the longer 
the liquidus solidus distance and the greater the 
distribution coefficient K, the more likely is the 
formation of random equiaxed crystals away from 
the freezing front. This is particularly noticeable in 
the Class 2 alloys such as 85-5-5-5 (Fig. 6b). By con- 


Undercooled Region 


Fig. 12 — Minor 
supercooling effect. 


Liquid 


Fig. 13 — Spike 
formation due to 
progressively se- 
vere supercooling 
conditions. 
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trast, the shorter liquidus-solidus distance and higher 
K value for the aluminum and manganese bronzes 
promote smooth front solidification, as shown in 
Fig. 6a. It is even possible to remove the end chill 
and obtain sound bars of aluminum bronze. This is 
because the sand cast end surface provides enough 
end cooling to develop directional solidification. 


Mechanism 2 


It is now necessary to consider another explana- 
tion for the soundness of the 80-10-10 and the silicon 
bronze which are admittedly long freezing range 
alloys. It is proposed tentatively that although the 
primary crystallization in both these materials pro- 
ceeds by formation of a network of copper rich a@ 
crystals, the final stages of solidification are similar 
to the narrow range liquids just discussed. 

Silicon bronze. In the case of the silicon bronze, 
the cooling curves are quite different from the alloys 
which exhibit shrinkage, such as 85-5-5-5. The marked 
difference is in the long flat portion of the curve 
at the period of final solidification. This indicates 
that a substantial amount of liquid is present. The 
cooling curves at the different stations drop off from 
this final plateau just as those of the narrow range 
materials drop off from the single plateau. This 
signifies there is an orderly movement of the end of 
freezing wave down the bar from the chill to the 
riser, and that there is no constitutional supercooling. 

It is assumed, therefore, that after the original 
a network has formel there is adequate space and 
time for orderly motion of the remaining liquid 
toward the chilled end of the bar, as required to avoid 
shrinkage 

The microstructure of the silicon brass shows clearly 
the primary a@ crystals surrounded by the lower melt- 
ing point material. It is proposed that the same 
mechanism leads to a sound structure in 80-10-10 
although thermocouple data were not obtained for 
the low temperature range. 

Copper-lead. The copper-lead phase diagram shows 
slight solubility of lead in the solid copper phase, 
and this is probably not increased appreciably by 
the tin. Therefore, at least 10 per cent of the total 
alloy (lead) is liquid to low temperatures. Data are 
not available for the partition of the tin between 
the solid copper rich a phase and the liquid lead 
phase. However, since the maximum solubility of the 
tin in the @ is only 10 per cent, and unlimited in 
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Fig. 14— Liquidus and actual temperature variations 
as a function of distance from the mold face during 
maximum supercooling conditions. 


liquid lead, it is possible that at least half of the tin 
should be dissolved in the liquid lead phase. In 
other words the bar may contain 15 per cent liquid 
to rather low temperatures. 

For example, the freezing of a 66 per cent lead 
34 per cent tin alloy (following the proportion of 
10 Pb 5 Sn) would result in the freezing of an a Pb 
phase from 600 F to 361 F and of the Pb-Sn eutectic 
at 361 F. Under the conditions assumed, half of this 
lead alloy would crystallize at the eutectic. Probably 
the tin content of the lead alloy would be greater, 
and therefore the eutectic amount would be greater. 
To determine if the lead content alone was respon- 
sible for the better density of the 80-10-10, a 5 per 
cent lead addition was made to the 85-5-5-5 alloy 
giving approximately 80-5-10-5. This alloy showed 
some improvement over the 85-5-5-5. Further critical 
experiments are obviously indicated. 


PRACTICAL APPLICATIONS 
While this paper constitutes a progress report, and 


further testing is required, the following applications 
may be suggested: 


When risering is possible, aluminum bronze and 
manganese bronze provide maximum strength and 
pressure tightness. From present indications silicon 
bronze and 80-10-10 also produce sound castings. The 
thermal gradients required to produce sound castings 
in these alloys are less than for 85-5-5-5. In intricate 
castings where risering is difficult, the higher tin- 
lead ratios may be of value in that selected regions 
may be made pressure tight by chilling. 
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ABSTRACT 


This is one of the research project reports on casting 
heavy sections in white iron and then annealing them 
to malleable iron. Chemical analyses of iron and ad- 
ditions to the melt for casting heavy sections as white 
iron with no mottle spots on a fractured surface, and 
time-temperature requirements for annealing the heavy 
sections to produce malleablized iron were studied. 

A drastic decrease in the number of graphite nodules 
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Progress Report 
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AFS Training & Research Institute 


by R. W. Heine, T. W. Mueller and J. W. Widmeyer 


developed during annealing as the as-cast section in- 
creesed. When Bi, Te or Ce are used for prevention of 
mottling, there is no improvement in the number of 
nodules during annealing. Those factors which are 
known to increase nodule number in lighter sections 
have less effect in heavy sections. Increasing the silicon 
percentage produces an increase in nodule number. 
Cerium is revealed as another element capable of 
producing white fractures at C and Si percentages 
where mottle or gray fractures would normally occur. 





INTRODUCTION 


The third annual report of a research project 
aimed at casting heavy sections in white iron and 
then annealing them to malleable iron is presented 
herewith. The project is sponsored by the AFS Train- 
ing & Research Institute under the direction of the 
AFS Malleable Division at the University of Wiscon- 
sin. Subjects selected for study were: 


Chemical analyses of iron and additions to the 
melt for casting heavy sections as white iron so 
that no mottle spots appear on a fractured surface. 
Temperature-time requirements for annealing the 
heavy sections to produce a malleablized iron. 


References 1, 2 and 3 present the results of work 
completed earlier in this project, comprising the first 
two annual progress reports. 


CASTING WHITE 
Figure 1, from a reference! shows the per cent car- 
bon and per cent silicon limits for white vs. mottled 
fractures under various conditions of melting and 


R. W. HEINE is Prof. and T. W. MUELLER is Proj. Asst., Dept. of 
Mining and Met., University of Wisconsin, Madison, and J. W. 
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metal additions for a 4x 4x8 in. block casting ris- 
ered on one end. Details of melting practice involv- 
ing 100 lb induction furnace heats are described in 
references,!-2 as are the methods of making additions. 
Figure | shows the base composition curve for melt- 
ing under a dry atmosphere, and also for melting 
under an atmosphere containing 12 grains of mois- 
ture/cu ft of gas. Also shown on Fig. | are compo- 
sition limit curves for additions of Bi and Te to the 
melt. Compositions above the respective curves are 
mottled, and below the curves are white. 

Composition limit curves for a 174-in. D Bar, a 
2x2x8 in. bar, and 3x 3x8 in. bar are shown in 
Fig. 2. The curve for the 17-in. D bar was also 
presented.1 A 2x 2x8 in. D bar should have about 
the same freezing time as a 17%-in. D bar. Therefore, 
the carbon and silicon limits for mottling are ex- 
pected to be about the same. Heats were made to 
compare mottling in these two bars and also the 
3x 3x8 in. bar with the earlier work for the 4x 4x8 
in. bar. Chemical analyses and fracture data for these 
heats are reported in Table 1. 

The points are plotted on Fig. 2, and show that 
the 2x 2x8 in. D bars, and even the 3x 3x8 in. D 
bars, have the same C and Si percentage limits for 
mottling. This appears to be true for the heats with 
no additions and with additions of Bi and Te. As in 
the previous work, additions were made to the melt 
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Fig. 1— Curves showing the limiting carbon 
and silicon percentages for white iron fractures 
in a 4x4x8 in. casting risered on one end, 











from a reference.! The base curve is for irons 
with no additions melted under standard condi- 
tions, while the higher curves are for the ad- 





PERCENT CARBON 


dition of 12 grains water/cu ft furnace at- 
mosphere, 0.01 per cent Bi and 0.01 per cent 
Te, respectively. 
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PERCENT SILICON 


by plunging. The Bi or Te additions were wrapped 
in low carbon steel sheet. The package was wired to 
a rod for simultaneously plunging into the melt and 
storing. 

A variety of additions were used alone and in com- 
bination. Aluminum, boron, zinc and 12 grains wa- 
ter vapor/cu ft* of furnace gases were used as well 
as Bi and Te. Percentage added varied from 0.003 
per cent B, 0.016 to 0.02 per cent Al, 0.01 per cent 
Zn and 0.01 per cent Bi to 0.01 to 0.20 per cent Te. 
Table | gives the kind and size of additions for each 
heat. No different results were obtained than have 
already been described in past reports.1.3 


CASTING WHITE WITH 
CERIUM ADDITIONS 


In a reference,! the authors hypothesized that cer- 
tain other elements should have an effect similar to 
that of Bi and Te in raising the C and Si percentages 


*At a flow rate of 0.78 cfm 


for mottling. Cerium was suggested as one of these 
elements, but was found to be ineffective in the 
range of 0.01 to 0.11 per cent Ce added. This was 
thought to be due to a side reaction of Ce with §S, 
resulting in the formation of cerium sulfide. If the 
sulfur content of the iron was lowered, it was 
thought that cerium would then be effective. To as- 
certain the truth, heats M59, M60, M63, M78, M79, 
M80 and M83 were prepared with and without de- 
sulfurization. 

By means of basic slag, sulfur content was lowered 
from the range of 0.05 to 0.09 per cent S to a range 
of 0.015 to 0.025 per cent. Desulfurization was per- 
formed with a synthetic slag consisting of lime, cal- 
cium carbide, fluorspar, sodium carbonate, magnesia 
and silica with a basicity ratio of 2-3. The slag ma- 
terials were placed on the cold metal charge, and re- 
mained on the metal until a temperature of 2750- 
2800 F was reached. 

Cerium in amounts of 0.11 to 0.70 per cent was 
added to the iron by plunging it into the iron at 
2750 F. Under these conditions, cerium was found to 
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Fig. 2— Curves showing the limited carbon 
and silicon percentages for white iron frac- 
tures in a 1%-in. D bar, a 2x 2x8 in. bar and 
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a 3x3x8 in. bar risered on both ends. The 
lower curve is for irons with no additions 
melted under standard conditions, while the 
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higher curves are for additions of 0.01 per 
cent Bi and 0.01 per cent Te, respectively. 






































86 modern castings 


1.5 2.0 2.5 
PERCENT SILICON 





AFS — 223 


TABLE 1— BASE COMPOSITIONS AND ADDITIONS 





Casting Size — Fracture, in 

2x2x8 3x3x8 1x4x8 

HM G 

LM LM 

WwW Ww 

Ww 

Ww 

Ww 

Ww 

Ww 

Ww 

Ww 

LM 

LM 

Ww 

Ww 

Ww 

Ww 

Ww 

Ww 

Ww 

Ww 


Base Composition, % 
Cc Si P, est Addition, % 











2.56* Say" 0.102 
2.51° 1.14* 0.102 
2.06 1.01 0.090 
1.92° 1.08* 0.090 
2.06 1.15 0.090 
2.06 1.25 0.090 
2.18* 1.04* 0.088 
2.34 0.95 0.096 
255° 1 ag 0.096 
2.28° 1.18* 0.096 
2.36* 1.28* 0.096 
2.36 1.28 0.096 


2.44° 1.18° 0.102 
2.48* 1.24° 0.077 
2.28 1.25 0.077 
2.28 1.25 0.077 
2.48* 1.23* 0.077 


2.51* 1.24° 0.102 
2.48* 1.24° 0.102 
2.28 1.25 0.077 
2.11 1.50 0.088 
2.11 1.50 0.088 
2.34° 1.85* 0.096 
2.48* 1.81* 0.116 
2.44° 1.85* 0.116 
2.54* 2.02* 0.116 
2.50 2.00 0.116 
2.50 2.00 

2.50 1.90 

2.50 2.00 


2.51 
2.51 1.60 
1.40 
1.80 
1.75 
1.90 
1.60 
1.60 
1.90 
0.01 

0.01 Te; 0.003 

0.01 Te; 0.003 

0.01 Te; 0.003 

0.01 Te; 0.003 B; 

0.01 Te; 0.003 B; 

0.01 Te; 0.003 B; 

0.01 >; 0.003 B; 

0.01 Te; 0.003 B; 

0.01 ; 0.003 B; 

0.01 ; 0.008 B; 

0.01 ; 0.008 B; 

0.01 Te; 0.003 B; 


0.02 Al; 0.01 Zn Run out 

0.01 Al; 0.01 Bi Ww 

0.004 Te; 0.02 Al Ww 

0.02 Al; 0.01 Bi WwW 

0.02 Al; 0.01 Zn LM 

0.02 Al; 0.01 Te Ww 

0.02 Al; 0.01 Bi Thermal data 


0.02 ; 0.01 Te Ww 
0.02 Al: 0.01 Te Ww 
0.02 Al; 0.01 Bi W 
0.02 Al; 0.01 Te; 0.003 B WwW 
0.01 ; 0.003 B 

0.01 ; 0.01 Al 

0.01 Bi: 0.02 Al 

0.01 i; 0.03 Al 

0.01 Bi; 0.01 Te 

0.01 Bi; 0.01 Te 

0.25 Ce: Basic slag 

0.01 Te; 0.01 B; 0.01 Al 

0.01 Te: 0.01 B: 0.01 Al 


(continued on next page) 


CDeOnmnmnnmnwnwmnmnmw am 





April 1961 





224 — AFS 


TABLE 1— BASE COMPOSITIONS AND ADDITIONS — continued 





Heat 
No. Cc Si 





Base Composition, % 


P, est Addition, 


of 
Yu 


Casting Size — Fracture, in. 
3x3x8 





1% 1% 2x2x8 4x4xB8 





0.096 
0.096 
0.093 
0.120 
0.120 
0.120 
0.120 


nh 
rh 
cr 


M 59 2.52 
60 2.52 
63 2.36* 
78 2.43 
79 2.60* 
80 2.54° 
83 2.50 


m NO 
S 


Sb 
Co ow 


0.25 
0.18 Ce 
0.44 Ce 
0.60 Ce 
0.31 Ce 


ho dO PO 

oh hS 

Ia s 
* 


2 


' 
r 
Gr 


— Commercial chemical analysis. 
— White. 

M — Mottled. 

LM — Lightly mottled 

HM — Heavily mottled. 

G —Gray 


0.13 Ce (Desulfurized 0.0155) 
0.26 Ce (Desulfurized 0.0158) 
Ce (Desulfurized 0.0158) 


LM LM 
LM LM 
Ww LM 





produce a white fracture when the amount added 
exceeded 0.35 to 0.40 per cent in undesulfurized heats 
M79 and M80. The latter heats were made at a nom- 
inal analysis of 2.25 per cent Si and 2.50 per cent C. 
This carbon and silicon level is above the mottling 
curves for tellurium in Fig. 2. 

A white fracture was produced when the added ceri- 
um exceeded about 0.25 to 0.30 per cent in desul- 
furized heats M60 and 63. Many additional heats not 
reported in Table | have been made using cerium 
additions. These heats all show that cerium in 
amounts of 0.35 to 0.40 per cent produces a white 
fracture in 174-in. D bar, without prior desulfuriza- 
tion of the iron. This is accomplished over the com- 
position range of 1.50 to 2.25 per cent Si and 2.50 


TABLE 2— FREEZING TIME OF WHITE IRON 
POURED IN GREEN SAND, 2700 F 
POURING TEMPERATURE 





Casting Size, in. Freezing Time, min Comments 





Riser on each end of bar 
Riser on each end of bar 
Riser on each end of bar 


12.0 
23.0 
39.0 


11546 xX 11%, xd 
21546 x 21% 4x8 
#x4x8 





per cent C. Cerium may then be regarded as an ele- 
ment having an effect on mottling similar to that of 
Bi and Te but requiring a larger addition. 


FREEZING TIME OF TEST BAR CASTINGS 


The freezing time of the castings in green sand 
molds was determined from cooling curves using plat- 
inum type thermocouples inserted into the mold cav- 
ity. The freezing time was chosen as the time from 
pouring the iron (at 2700F) to the end of the 
eutectic freezing process. Freezing times are listed in 
Table 2. Freezing times could be plotted as a func- 
tion of A/V ratio, or freezing time vs. section size. 
The latter type of plot, shown in Fig. 3 for these 
data, is the middle curve for bars. The present data 
were found to be in agreement with the data in the 
reference* on an A/V vs. freezing time basis. These 
data and reference+ were then used to compute the 
freezing curves for plates and spheres, the upper and 
lower curves on Fig. 3. 

Freezing time of the 3x 3x8 in. bar is 23 min, 
while the 2 x 2x 8 in. bar freezes is 12 min. One may 
ask then why the two bars show almost identical 





























Fig. 3 — Relationship of freezing time of cast 
sections to section size of casting in a green 





sand mold. The metal is poured at 2700F. 











Points on middle curve are from Table 2. 
Upper and lower curves are calculated. 
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Fig. 4— Time required for FSG at 1700F as 
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related to per cent silicon in the iron for 
2x2x4 in. and 3x3x4 in. bars. The lower 
curve is the minimum time required for a 
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0.75 x 0.625x 1.50 in. bar having over 3500 
graphite nodules/cu mm (see text). 
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curves of C and Si limits for mottling in Fig. 2. In 
only one case heat M55, Table 1, was the 3x 3 x 8 in. 
bar mottled when the smaller bar was not, with nor- 
mal size Te additions. The 4x 4x8 in. bar definitely 
has lower limits for carbon and silicon than the 
smaller bar. The answer to this involves the ques- 
tion of the temperature where mottling begins. Cool- 
ing curve and other data indicate that mottling be- 
gins at the upper temperatures in the eutectic range. 

The carbon and silicon [imits for mottling would 
be more closely related to the time to cool through 
the temperature range where mottling begins than it 
would to the time to cool through the end of the 
eutectic freezing temperature. The start of eutectic 
freezing is reached almost as soon in the 3x 3x8 in. 
bar as in the 2x 2x8 in. D bar, even though the 
end of eutectic freezing takes much longer in the 
bigger bar. This is believed to be the reason for the 
lack of difference in C and Si limits for mottling in 
the 2x 2x8, 3x3x8 in. bars and 174-in. D round 
bars. 


ANNEALING HEAVY SECTIONS 


The time-temperature requirements for annealing 
light section castings of iron treated with bismuth, 
tellurium and other elements were described in a 
reference.3 This reference reports the work done ear- 
lier in this project on the effect of a host of addi- 
tion elements on annealability. This report extends 
the results to heavier sections represented by the 
2x2x4 in. and 3x 3x4 in. test bars. Annealability 
tests consist of determining the hours required for 
first stage graphitization (FSG) at 1700F -and the 
cooling rate in degrees F/hr necessary for second 
stage graphitization (SSG). The results of these tests 
are reported in Table 3. The FSG time at 1700 F is 
summarized graphically in Fig. 4. Figure 4 shows the 
time required to FSG the 2x2x4 in. and 3x3x4 
in. test bars at 1700 F as a band for the range of less 
than or more than a certain number of hours at a 
specified per cent silicon. For comparison, the mini- 
mum FSG time required in a 5% x 7%-in. sections is 


L00 L20 
PERCENT SILICON 


shown on Fig. 4 from a reference.* Some of the rea 
sons for the differences in FSG time required in dif 
ferent section sizes will be discussed. 


NODULE NUMBER* 


After studying graphitization during annealing in 
several heats, it soon became apparent that develop- 
ing a sufficient number of graphite nodules was a 
major problem in heat treatment of heavy section 
malleable iron. For example in heats N29, N23, N40, 
N36 and N38, varying from 1.20 to 1.40 per cent Si, 
and varying in additions with 0.01 per cent Te, 0.01 
per cent Bi, 0.02 per cent Al, 8 gr water vapor/cu 
ft and 0.003 B per cent, nodule numbers in the range 
of 650 to 2900 nodules/cu mm developed. This is too 
low for most rapid graphitization according to pre- 
vious work.? Most rapid graphitization at SSG re- 
quires over about 3500 nodules/cu mm. 

Inspection of Table 3 shows in all cases that the 
number was marginal or too low for FSG, and def- 
initely too low for SSG at most rapid rates. Much ef- 
fort was expended to raise nodule number. Many of 
the known methods of increasing nucleation were 
tried as: 


1. Boron. Heats N39 to N53 had 0.003 per cent ad- 
ded. 

. Aluminum, Heats N32 to N39 had 0.02 per cent 
Al added. 
Water vapor or hydrogen. Heats N35, N36 and N41 
to N53 had 6 to 8 gr water vapor/cu ft furnace at- 
mosphere gas. 


4. Pretreatment. All heats were annealed with and 


without pretreatments of 2 hr at 600 F and 4 hr 
at 1200 F. 

5. Hot shakeout. The 2x2x8 in. and 3x 3x8 ‘in. 
castings were shaken out 35 min after pouring, and 
the 4x 4x8 in. castings were shaken out 45 min 


*Nodule numbers are determined by the method described in 
reference 5. 
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TABLE 3— ANNEALABILITY EXPERIMENTS 





Nodule Number 
FSG Treatment SSG Cooling Rate, ~ For For 


Section Time, hr F/ht Shorter Longer 





Size, Greater Less Temp., Greater Less FSG FSG 
P.% in. Than Than F Than Than Time Time Comments* 





0.125 2x2x4 30 36 1700 1960 2000 
3x3x4 40 46 1700 1660 1680 

0.125 2x2x4 42 48 1700 2220 1980 
3x3x4 : 60 1700 1720 1540 

0.125 2x2x4 30 36 1700 3220 $120 
3x3x4 40 48 1700 2260 2160 

0.126 2x2x4 24 1700 3020 
3x3x4 34 1700 2560 

0.113 2x2x4 56 1700 2700 
3x3x4 56 1700 5 2300 

0.090 2x2x4 36 1700 1040 
$8x3x4 46 1700 780 

0.090 2x2x4 30 1700 2440 
3x3x4 1700 1860 

0.080 2x2x4 1700 1600 
3x3x4 1700 1480 

0.073 2x2x4 1700 3000 
3x3x4 1700 2200 

’ 0.078 1x4x4 1700 900 
0.086 4x4x4 é 1700 1680 
0.096 2x2x4 1700 1312 
3x3x4 1700 2250 

0.116 2x2x4 1700 5000 
3x3x4 1700 2920 

0.116 2x2x4 1700 1780 
3x3x4 1700 1160 

0.090 2x2x4 1700 1912 
3x3x4 1700 1280 

0.090 2x2x4 1700 2650 
3x3x4 1700 1130 


0.096 2x2x4 1760 1300 
3x3x4 1760 500 
0.090 2x2x4 1760 1425 
8x3x4 1760 75 
0.091 2x2x4 1760 1540 
3x3x4 : 1760 1310 
0.089 2x2x4 1760 1630 
3x3x4 1760 1330 
0.096 2x2x4 : 1815 530 
3x3x4 1815 460 
0.090 2x2x4 1815 3030 
3x3x4 1815 630 
0.091 2x2x4 ‘ 1815 1150 
4 
4 
1 





ne en | 


no - F- — oo 


NNN NW 


no 


nm NS WNW 


.] 


L 


me 


3x 3x4 1815 1360 
0.089 2x2x 1815 1980 
8x3x 1815 1030 
0.096 2x2x4 ‘ 1700 990 
$x3x4 ‘ 1700 610 
0.096 2x2x 
3x3x 


no) 


oh t 


Li 


4 
4 1700 1350 
4 1700 870 
0.090 2x2x4 1700 1400 
3x3x4 1700 1460 
1.90 0.088 2x2x4 1700 1500 
4 
4 
i 
t 
4 


1.50 0.093 2x2x 1700 1770 
3x 3x 1700 1460 
1.90 0.088 2x2x 1700 1410 
8x3x 1700 1630 
1.60 0.093 2x2x 1700 20 1130 
$x3x4 8 1700 20 1130 


~h bh > bh > DD DD SD 


. Hot shakeout and standard addition of 0.01 Te; 0.003 B; 8 gr H,O/ft} — Pretreatment 2 hr 600 F — 4 hr 1200 F. 
2. Pretreatment 2 hr 600 F — 4 hr 1200 F. 
3. No Pretreatment 

Pretreated 4 hr at 600 F; 4 hr 1200 F. 
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Fig. 5 — Effect of section size on number 
nodules after FSG in heats N45 and N30. The 


A 








2 in. and 3 in. sections represent 2 x 2 x4 in. 
and 3x34 in. bar castings, while the 0.25 to 
1.125 sections are thin slices cut from the bar 
castings. 
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after pouring. They were cooled under an ail! 
blast on the mechanical] shake out. ' 
6. All of the above combined. 


All of these efforts at increasing nodule number 
failed. They did produce an increase compared with 
irons not receiving the treatments, but the highest 
nodule number did not rise above 3000/cu mm, and 
in most cases remained below 2500/cu mm. From 
this it appears that the nucleating factors reported 


in the literature operate most effectively in thin sec- 
tion castings. Certainly this was the experience pre- 
viously. Thus, it appears there is a mass effect act- 
ing against nucleation during annealing. To study 
this, thin sections were cut from thick as-cast sec- 
tions and then annealed. 

The effect on nodule number in heats N30 and 
N45 is shown in Table 4 and in Fig. 5. This con- 
firms the mass effect against nucleation. Possible im- 
provement in nodule number and annealability in 
heavy sections might come from increasing per cent 


2 


SECTION SIZE, INCHES 


silicon in the iron. This was studied, and the trend 
is illustrated in Fig. 6. Increasing silicon content re- 
sults in higher nodule number, as shown in Fig. 6, 
within the composition range studied. It should — be 
acknowledged that the nodule number, shown on Fig. 
6, is a maximum obtained by treatments 1-5 above. 

Figure 6 still shows a significantly lower number of 
nodules in the 3x 3x4 in. casting compared with 
the 2x 2x 4 in. casting. However, even the maximum 
number of nodules, shown in Fig. 6, is too low for 


TABLE 4— NODULE NUMBER IN SECTIONS CUT 
FROM HEAVY SECTIONS 





Cut 

Sec 
tion, 
(in.) 


As-Cast 
Sec- 
tion, 
(in.) 


alysis, % 
Analysis, % Nodule 


Addition, % Number 


Heat 
No. 





5000 + 
4500 
1700 
1500 
$800 
2560 
$020 


0.01 Te 
0.01 Te 
0.01 Te 
0.01 Te 
0.01 Te; 0.003 B; 8 gr HeO/ft8 
0.01 Te; 0.003 B; 8 gr HeO/ft8 
0.01 Te; 0.008 B; 8 gr HeO/ft8 


2x2x8 “% 

2x2x8 “ 

2x2x8 2x2x4 
3x3x8 3x3x4 
$x3x8 li’ 
5x3x4 3x3x4 
2x2x8 2x2x4 


N 30 
1 30 
N 30 
: 30 
45 
45 
45 


Se ee es 
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Fig. 6 — Effect of silicon content on nodule 








number in 2x 2x4 in. bar and 3x 3 x4 in. bar 
castings. This nodule number is developed only 
with full use of nucleation, tested as 1-6 in 
the text. 
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maximum rate of graphitization. Thus the FSG time 
curves in Fig. 4 for the heavy sections will remain 
above the minimum curve for light sections, unless 
some means is found to increase nucleation in heavy 
sections. 

Higher temperature during FSG was considered as 
a means of increasing nodule number. Temperatures 
up to 1800 F were of no assistance, as indicated in 
Table 3. 


PHOSPHORUS EFFECT ON 
ANNEALABILITY 


A second major problem of studying FSG and SSG 
in heavy sections was caused by segregation of phos- 
phorus during solidification. All heavy sections 
showed phosphide segregation in the range studied, 
0.073 to 0.126 per cent P. This made it difficult to 
detect the end of FSG. Much effort was expended 
with etching reagents to determine the time required 
for less than one per cent carbides to remain after 
FSG, as distinct from residual phosphides that cannot, 
of course, be graphitized. 

This uncertainty of end point is the reason for 
the rather wide bracketing of FSG time, as shown 
in Table 3 and in Fig. 4. Low phosphorus content 
iron would eliminate this problem. Generally the 
phosphides are fully dissolved after second stage an- 
nealing. This may be due to the high solubility of 
phosphorus in ferrite. 


SECOND STAGE ANNEALING 


Based on nodule counts after FSG, it was predicted 
from the previous report’ that SSG could be accom- 
’ plished at a rate cooling slower than 20 F/hr and fast- 
er than 10 F/hr. This turned out to be true on the 
heats tested. Heats N46, N49, N50, M59 and M60 il- 
lustrate this point. However, in cases of exceptionally 
low nodule number a cooling rate of less than 10 F/ 
hr may need to be used, although no case of this type 
was encountered in this work. 


CONCLUSIONS 


In reviewing the results of annealability experi- 
ments with heavy section white iron castings certain 
facts emerge: 


1. A drastic decrease in the number of graphite nod- 
ules developed during annealing occurs as the as- 
cast section size increased. The decrease in nodule 
number substantially increases the time require- 
ments for FSG and SSG. 

. When Bi, Te or Ce are used for prevention of 
mottling there is no improvement in the number 
of nodules developed in heavy sections during an- 
nealing. All three are accompanied by low nodule 
numbers in spite of their different chemical nature. 
This lends credence to the idea that increasing 
mass is an anti-nucleating factor, per se. 

3. The factors known to cause large increases in nod- 
ule number in lighter section castings seem to be 
much less effective in heavy sections. 


92 modern castings 


. When thin sections are cut from heavy as-cast sec 
tions, they show an increase in nodule number 
compared to the heavy sections after annealing. 

. Increasing FSG annealing temperature showed no 
effect of improving nodule number. 

. Only increasing the silicon percentage produces a 
significant increase in nodule number. This point 
applies to iron treated with the known methods of 
increasing nucleation in light sections and to the 
silicon range studied, 1.13 to 1.40 per cent. 


Considering these points, it appears that the FSG 
times, shown in Fig. 4, are realistic for 2x 2 in. and 
3x3 in. bar sections. Further, the minimum FSG 
time at 1700 F, shown in Fig. 4, for light sections will 
not be reached in heavy sections until some means 
are found to increase the nodule number developed 
during annealing. Second stage graphitization rates 
hinge on the same problems of nodule number. The 
maximum rate is about 20 F/hr with the most favor- 
able nodule numbers obtained in this work. Slower 
rates of 10 F/hr or less are required at the lowest nod- 
ule numbers. 

Cerium has been revealed as another element cap- 
able of producing white fractures at C and Si per- 
centages where mottle or gray fractures would nor- 
mally occur. The effectiveness of cerium in raising C 
and Si limits for mottling is similar to that of tel- 
lurium, presented in Fig. 2, but the percentage addi- 
tion required is larger. No chemical analyses are 
available from this work to determine recovery of 
cerium. 
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SYSTEMATIC APPROACH TO 
SAND DESIGN AND CONTROL 


Progress report 5 — 
interpretation of data 


ABSTRACT 


This is an analysis of the interaction of the various 
physical properties of sand mixtures, considering all 
data presented in previous progress reports. This inter- 
action of physical properties shows that southern and 
western bentonite react differently with mulling effi- 
ciency and time and wood flour content of the sand 
mixture. The wood flour addition to southern bentonite 
bonded sands reduces the density differential substan- 
tially, as though less clay is present in the sand than is 
actually present. Western bentonite, on the other hand, 
remains unaffected by the wood flour addition. 


INTRODUCTION 


Considerable data have already been presented in 
the first four reports of this series, with an even 
greater amount to be given in the six to eight prog- 
ress reports that will follow. To those readers pos- 
sessing a thorough understanding of graphical rep- 
resentation, this is an ideal method for presentation 
of data gathered for this series of reports. In the pre- 
vious progress reports all of the principles involved 
were not brought forth clearly because of the limited 
nature of the individual report. 

The writers feel that at this stage of the series an 
analysis of the interaction of the various physical 
properties, considering all the data, is necessary to 
clarify and accentuate some of the principles brought 
to light. 


RESULTS 
The data presented in this report were selected 
from the previous four of this series. Data are in- 
cluded which emphasize some of the basic principles 
and characteristics of sand formulation. 


DISCUSSION 


Although the graphical representation of data in 
previous reports of the series is straightforward, it 
fails in some instances to dramatically demonstrate 
the principles involved. Except for the discussion of 
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by A. H. Zrimsek and G. J. Vingas 


green compression to green shear ratios, little men- 
tion has been made about the interaction of the var- 
ious physical properties recorded. The study of rela- 
tionships of one property to another can often clar- 
ify a principle involved. 

In the earlier progress reports, the interaction of 
the various physical properties with water content 
and ramming energy was presented. An example 
of this can be seen in Figs. la and 1b. These figures 
show that as water content is increased both green 
compression and shear first increase in magnitude to 
a peak, then decrease in magnitude. They also show 
that rammed density first decreases to a minimum 
and then rises. As seen in these figures, dry compres- 
sion and shear rise in magnitude with increasing wa- 
ter. 

The figures also show that all properties increase 
in magnitude with increased ramming energy. This 
is typical of the data presented. It is apparent that 
for the system depicted in Figs. la and 1b, three ram 
green compression strengths between 5.0 psi and 16.8 
psi can be obtained. This strength range just about 
covers the range encountered in various foundry op- 
erations. Judging by green compression alone, this 
system could pass the control specification of almost 
every foundry in the country, but, of course, the 
sands in this system would not perform satisfactor- 
ily in most foundries. Green compression alone does 
not describe sand quality. No one single physical 
property does for that matter. 


Physical Properties Interaction 

The importance of considering the interaction of 
the various physical properties as a means of sand 
control and design cannot be overemphasized. Con- 
sider the relationship between green compression and 
dry compression. It is apparent from Figs. la and Ib 
that as water is increased, green compression strength 
drops and dry compression rises. However, the exact 
relationship between the two properties is not readily 
seen. By replotting the 3 ram data of Figs. la and 
lb, in a form as shown in Fig. 2, the relationship 
becomes apparent. 

By also plotting the 3 ram green and dry relation- 
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Dry Shear Strength - PS! 
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Fig. 1b — Water content and ramming energy effect on physical properties of 
4.75 per cent western bentonite bonded Portage silica sand. Mulled 6 min. 


ship for 7.45 and 10 per cent western bentonite 


bonded sands at 6 min mulling, it is possible through 
interpolation to pick the clay content required to 
provide a given combination of green compression 
and dry compression. To obtain a green compres- 
sion of 14 psi and dry compression of 108 psi, a ben- 
tonite content of 7.45 per cent is needed. If the same 
14 psi green is desired but only 80 psi dry, approxi- 
mately 6.2 per cent western bentonite would be re- 
quired. Almost any combination of green and dry 
compression strengths can be had by simply chang- 
ing clay and water contents while holding mulling 
intensity constant. 

This same type of presentation also gives a strik- 
ing clarification of the importance of mulling control 
in any sand control program. Figure 3 gives a good 
picture of the effect of mulling time on changing the 
relationship of green to dry. Recalling that high dry 
strength occurs at high water contents, it can be seen 
that the relationship of green to dry is least affected 
at high water. It also emphasizes that the dry sands 
normally encountered in iron foundries are highly 
affected by changes in mulling efficiency. 

The importance of mulling can be further indi- 
cated by comparing results obtained from mixtures 
bonded with 7.45 per cent western bentonite mulled 
in different sized mullers or with different methods 
of additions. Compare the relationships of Fig. 4 with 
those of Figs. 2 and 3, and it becomes evident that 
addition of water to sand followed by bentonite is a 
more efficient method of addition as compared with 
adding water to dry mixture of sand and bentonite. 


It can also be seen that the efficiency of the small 


12 in. diameter muller is substantially higher than 
the 18 in. diameter muller. The smaller muller im- 
parts properties to 7.45 per cent western bentonite 
bonded sands which are comparable to the strengths 
of 10 per cent western bentonite bonded sands mulled 
in an 18 in. diameter muller. 


ig0 


DRY COMPRESSION STRENGTH 


6 10 14 18 22 
GREEN COMPRESSION STRENGTH 


Fig. 2— Green compression strength vs. green shear 
strength of 4.75, 7.45 and 10 per cent western bentonite 
systems mulled 6 min in an 18 in. laboratory muller. 
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Fig. 3 — Green compression strength vs. dry compres- 
sion strength of 7.45 per cent western bentonite system 
mulled for 2, 4 and 6 min in an 18 in. muller. 


Wood Flour Data 
When data collected from mixtures containing 
wood flour are replotted in the form of green versus 


dry strength, as in Fig. 5, the difference in the effect 
of wood flour additions on western and southern ben- 


COMPRESSION STRENGTH - PSI 


DRY 


6 10 4 18 22 
GREEN COMPRESSION STRENGTH 


Fig. 4— Green compression strength vs. dry compres- 
sion strength of 7.45 per cent western bentonite system 
mulled 6 min in a 12, 18 and 40 in. muller. Data pre- 
sented are also for the same system mulled 2 min in an 
18 in. mulled with water added first. 
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Fig. 5a — Green compression strength vs. dry compres- 
sion strength of 4.75 per cent and 7.45 per cent western 
bentonite systems with additions of 0.75, 1.5 and 3.0 
per cent wood flour. 


tonite can be seen. The relationship of green to dry 
for 4.75 per cent western is hardly affected by wood 
flour additions up to 3 per cent. Southern bentonite, 
on the other hand, is drastically affected by 0.75 per 
cent wood flour additions, with larger additions up 
to 3 per cent having little additional effect. The ef- 
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Fig. 5b — Green compression strength vs. dry compres- 
sion strength of 4.75 per cent and 7.45 per cent south- 
ern bentonite systems with additions of 0.75, 1.5 and 
3.0 per cent wood flour. 
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Fig. 6— One to 10 rams density differential 
in Ib/cu ft vs. clay content of sands bonded 
with southern and western bentonite and some 
mixtures in which wood flour was added. 
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fect of wood flour on higher western bentonite con- 
tents is one of retarding mulling. Comparing Fig. 5 
with Fig. 3, it can be seen that a 7.45 per cent west- 
ern-1.5 per cent wood flour combination mulled 6 
min has green and dry characteristics similar to a 
simple 7.45 per cent western sand mulled only 414 
min. This agrees with observations made in progress 
report 4. 

The relationship of green compression strength to 
green shear has been discussed at some length in 


previous reports of the series and will therefore not 
be covered here. 


Ramming Effect 

In the initial report of this series it was noted that 
the density differential between 1 and 10 rams re- 
mained constant at any given clay content regardless 
of mulling time or water content beyond that re- 
quired for minimum density. Subsequent data col- 
lected from mixtures containing from 0.75 to 3 per 
cent wood flour show the 1-10 ram density differ- 
ential at any given western bentonite content was 
not altered. 

The 1-10 ram density difference for southern ben- 
tonite bonded sands was lowered significantly. If 
the data collected on density differential are sum- 
marized, a straight-line relationship between clay con- 
tent and density differential becomes apparent. This 
relationship is given in Fig. 5. The great majority of 
data gathered fall within the band depicted. The ad- 
dition of wood flour to western bentonite bonded 
sands did not have the effect of changing this re- 
lationship (Fig. 6). 

Wood flour additions to southern bentonite bonded 
sands, however, had the effect of changing the ram- 
ming characteristics to resemble lower clay content 
then the actual one. Some of the density data for 
wood flour-southern bentonite mixtures are plotted 
in Fig. 5. If 1-10 ram density differential is an indica- 
tion of clay content, the data imply that wood flour 
added to southern bentonite sands lowers the effec- 
tive clay level. 
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The validity of this implication seems to be 
strengthened by the green versus dry presentation 
made earlier, and also by observation about 
the change in “feel” of the sands brought about by 
wood flour additions. Such additions to southern ben- 
tonite sands tended to make the sands feel lower in 
clay content than they actually were. 

The interaction between green compression and 
green shear, green compression and dry compression, 
and 1-10 ram density differential at this point appear 
to hold the most significance. 


CONCLUSIONS 
No one particular physical property of sand can 
adequately describe sand quality. 

. A study of the relationship of green compres- 
sion strength and dry compression strength ac- 
centuates the importance of mulling, clay type 
and content and the influence wood flour has 
on clays. 

. The density differential from one to 10 rams is 
related to clay content in simple sand-clay-water 
formulations when moisture of the sand mixture 
is beyond that required for minimum density. 

. The interaction of the physical properties clearly 
shows that southern and western bentonite react 
differently with mulling efficiency, mulling time, 
and wood flour additions. 

. Wood flour addition to southern bentonite bonded 
sands reduces the density differential substantially 
as though less clay was present than actually ex- 
isted in the mixture. Western bentonite, however, 
remains unaffected. 


The above conclusions are based solely on the data 
and observations collected thus far. Subsequent re- 
ports will contain data which will further substan- 
tiate the above conclusions or repudiate them. 
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LIGHT ALLOY GRAIN 
SIZE CONTROL AND 
SUPERCOOLING MEASUREMENTS 


by V. B, Kurfman 


ABSTRACT 


A simple cooling curve determination is described 
which has shown supercooling effects up to 15F in 
commercial purity magnesium and aluminum alloys. 
These high supercooling values are related to coarse 
grain size. 

The effects are large enough to allow use of the 
method for quality control of grain refinement proc- 
esses. In some cases, off composition melts can be 
analyzed by inspection of the resulting curve. 

A complete measurement can be completed in the 
melt room within 1-2 min. 

Data are presented for Mg-Al, Mg-Zn, Al-Si, Al-Cu 
and Al-Mg. 


INTRODUCTION 


Supercooling or undercooling is a well known phe- 
nomenon in pure metals and certain alloys. The best 
known modern studies of the subject have dealt with 
homogeneous nucleation in small isolated droplets of 
clean metals. Under these conditions supercooling of 
about 18 per cent of the absolute melting point has 
been observed.! Nucleation then occurs, the droplets 
solidify liberating the latent heat of freezing and 
temperature rises to approach the liquidus tempera- 
ture, 1.e., recalescence occurs. 

Considerable interesting work has also been done 
on supercooling of larger melts in which large effects 
are observed. In Walker’s work on Ni,? as in that on 
Fe by Barbenheur and Bleckmann,* the necessity for 
keeping the melt undisturbed and free of chance 
nucleants is stressed. Cibula reported some super- 
cooling of coarse grained Al alloys cast in a sand 
mold.4 He noted that the addition of various grain 
refining agents eliminated this effect. 

The theory of homogeneous nucleation and super- 
cooling has been well described by Turnbull.! Hetero- 
geneous nucleation is of more importance in the 
freezing of castings. However, the theory is not so 
well defined. The work of Chalmers and his asso- 
ciates® treats the interaction of such nuclei and super- 
cooling. The “constitutional supercooling” concepts 
have been given a rather detailed theoretical exposi- 
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tion in treating the interaction of thermal gradient, 
heterogeneous nuclei and diffusion Sarriers to freez- 
ing. 

The interaction of supercooling with nucleation or 
grain refinement processes in commercial practice re- 
mains rather vague. The magnitude of the effects 
which may occur, their relation to the final grain dia- 
meter of the casting and the supercooling necessary or 
sufficient to allow the use of a given grain refinement 
agent is generally unspecified. 

During the present study, it has been found possible 
to observe supercooling in commercial casting alloys 
of as much as 15F (8C), using simple techniques 
and few special precautions. It is possible to use this 
sort of measurement to estimate the grain diameter 
of various casting alloys, or at least to determine if a 
melt will be coarse grained. 


EXPERIMENTAL PROCEDURE 


The melts described are magnesium- or aluminum- 
base alloys prepared according to commercial prac- 
tice from standard commercial purity materials. The 
treatment of the melts was according to production 
procedure except for cases in which deliberate grain 
coarsening was attempted. 

The cooling curve samples were taken in thin-wall 
armco iron crucibles of 20 cm* capacity, i.e., 30-35 gm 
of liquid Mg. A standard glass-coated iron-constantan 
thermocouple with a stripped and twisted bare metal 
junction was used with a strip chart recorder oper- 
ated at 12 in./min chart speed. Relative tempera- 
tures were estimated to + | F with this equipment. 
For absolute liquidus temperature determinations, the 
recorder was standardized against an indicating po- 
tentiometer, and in some cases calibrated against the 
melting point of sublimed Mg. 

A selected coil of thermocouple wire was reserved 
for the measurements, and for any given series of 
cooling curves a sufficient length of wire was installed 
to allow its continued use by clipping off the inch 
or so of wire lost in the sample. In no case did the 
recorded melting point for sublimed Mg deviate more 
than + 2 F from the literature value of 1202 F (650). 

For the magnesium alloys the sample was dipped 
from the melt, dusted with an agent to prevent burn- 
ing and allowed to air cool in a sheltered position. 
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Fig. 1— Types of liquidus arrest observed on 
rapid cooling. 
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The cooling rate prior to freezing was typically 240 + 
15 F/min. 

For the aluminum alloy samples the crucible and the 
thermocouple junction were lightly coated with red 
mud to inhibit attack on the steel. The melt surface 
was not protected. 


RESULTS AND DISCUSSION 


A representation of typical cooling curves is shown 
in Fig. 1. Three forms of liquidus arrest are shown — 
one in which distinct supercooling occurs with re- 
calescence to the liquidus temperature, one in which 
the arrest does not detectably deviate from horizontal 
and one in which the curve extends smoothly down- 
ward in temperature at a substantially reduced slope 
from the pre-liquidus portion. 

For this discussion, the melt supercooling is con- 
sidered to be the height of the recalescence pip in 
Fig. la, the difference in temperature between the 
lowest point reached before the reheating occurs and 
the highest subsequent point. This is not strictly 
correct, for some supercooling is certainly concealed 
in the curve in Fig. 1b. If no supercooling occurred, 
one would expect a curve of the third type (Fig. Ic). 


Supercooling as a Grain Size Function 


A few data points are shown in Fig. 2 to illustrate 
the relation of supercooling to grain size. For Mg-Al 


Fig. 2 — Supercooling vs. average grain diameter (AZ 
91). Grain refinement — black circle, superheat; white 
circle — Clo; square — C. 
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alloys which supercooled more than 1 F (0.6), the 
grain diameter of the cooling curve sample was con- 
sistently more than 0.015 in. Conversely, for samples 
having an average grain diameter more than 0.015 in., 
supercooling of at least 1 F (0.6 C) was nearly always 
observed. Also, melts showing a supercooling of 4-7 F 
(24C) usually had an average grain diameter 
(A.G.D.) greater than 0.1 in. Grain diameters for 
melts showing no detectible supercooling (less than 
1 F) ranged from 0.005 in. to 0.015 in. 

Four different grain refinement treatments were 
used for magnesium-base alloys, and in all cases 
measurable supercooling was eliminated when suf- 
ficient refinement occurred. The processes used were 
the addition of Zr to Mg-Zn, Mg-Th or Mg-rare 
earth, the addition of C to Mg-Al, the treatment 
with Cl, of Mg-Al and the superheating of Mg-Al.® 
Data points indicated as grain refined in Fig. 2 re- 
sulted from such treatments on AZ91. 

All grain coarsening treatments tried were effec- 
tive in producing observable supercooling. Mg-Al 
alloys which have been grain refined by superheating 
or carbon treatment can be coarsened by the addition 
of trace amounts of Be or Zr. Either addition yielded 
several degrees of supercooling in alloys containing 
more than 3 per cent Al. 

Aluminum-base alloys can be conveniently grain 
coarsened by holding at high temperatures, and all 
Al system alloys examined containing more than 
four per cent solute showed at least 5 F (3 C) super- 
cooling on holding at 1500 F (816(C) after chlorina- 
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tion at 1350 F (732 C). Examination of grain refine- 
ment treatments was not attempted for aluminum- 
base alloys, except to note that a previously overheated 
melt showed some refinement on holding at 1400 F 
(760 C). The refinement was easily seen from the 
cooling curves as well as metallographically. 


Supercooling as a Solute Function 


Mention was made of the importance of solute 
concentration in determining how much supercooling 
might occur in a coarse grained alloy. To clarify the 
role of solute concentration, a series of alloys was 
prepared in the Mg-Al, Mg-Zn, Al-Si, Al-Cu and 


Al-Mg systems. An effort was made to grain coarsen 


these alloys as much as possible to determine the’ 


maximum observable supercooling as a function of 
solute concentration. The Mg-base alloys were coars- 
ened by addition of Be and the Al-base alloys by 
chlorination and overheating. The data are shown 
in Figs. 3 and 4, where all data points refer to the 
observed supercooling for samples coarser than 0.1 
in. A.G.D. 

In no case was supercooling observed with pure 
Mg or Al, even though extremely coarse grain struc- 
tures occurred. The maximum undercooling observed 
increases with composition up to some value where a 
leveling off or even a decrease may occur, as shown. 


Fig. 4— Maximum supercooling vs. binary composition 
Al-base alloys. 
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Fig. 3 — Maximum supercooling vs. binary composition 
Mg-base alloys. 


Cause of Supercooling 

The results presented can be explained in terms of 
the heat balance associated with the growth of suit- 
able nuclei, and the various barriers to the growth 
of such nuclei. 

In the pure metals and dilute alloys, crystallite 
growth rates can be extremely high. The growth of a 
few grains, perhaps initiated at the crucible wall, is 
sufficiently fast to liberate latent heat as fast as the 
sample is cooled. However, for higher concentration 
alloys, freezing tends to take place below the equilib- 
rium temperature. Solute is rejected, according to 
phase diagram relationships, around the growing 
crystals. 

This depresses the melting point, and if freezing is 
to proceed it must occur at a temperature correspond- 
ing to the liquidus temperature of this solute-rich 
region. This can allow the bulk liquid to undercool 
sufficiently for fresh nuclei to begin growing.5.7 

If enough nuclei grow, they can liberate latent 
heat faster than the sample is cooled and the tem- 
perature may actually rise, approaching the equilib- 
rium liquidus. 

A temperature measurement taken just in the nu- 
cleation region would indicate the maximum super- 
cooling resulting from these diffusion barriers to 
growth. It makes no difference then if nucleation 
occurs at the crucible wall since the solute-rich bound- 
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ary layer can isolate the crystals in that region. 
Hence, rather large supercooling effects can be ob- 
served even if the crucible material is a nucleation 
catalyst for the melt, and the occurrence of such 
effects in iron crucibles is not surprising, for high 
solute alloys. 

Furthermore, it is of little consequence whether or 
not the thermocouple nucleates the melt. If the dif- 
fusion boundary is to be an effective barrier to crystal 
growth, the solidification of metal on the thermo- 
couple wires must proceed at substantially the re- 
duced temperature which characterizes the freezing 
of the balance, until recalescence begins. 

The failure to observe supercooling in dilute alloys 
then is attributed to the failure to achieve stable dif- 
fusion boundaries. In more concentrated alloys, super- 
cooling is observed unless the melt is well nucleated. 
If the melt is grain refined, enough growth sites are 
available with nominal supercooling to balance the 
rate of heat removal and permit freezing to proceed 
smoothly with no recalescence effect. 


Validity of Measurements 


The isothermal liquidus arrests sometimes seen 
(Fig. 1b) require an evaluation of the maximum 
thermal gradient which may occur across the sample. 
Several attempts were made to measure this effect, 
and none was detected. The use of an unshielded 
thermocouple may permit shorting out, which would 
prevent measurement of the surface versus interior 
temperature so a trial calculation was made. 

The maximum gradient may be calculated on a 
basis of uniform heat flow from a knowledge of the 
cooling rate. Since a sphere contains a maximum of 
volume per unit surface, the maximum gradient at 
the sample surface can be calculated based on the 
measured cooling rate assuming a spherical sample of 
equal volume. Using a cooling rate of 4 F/sec, Mg heat 
capacity of 0.32 cal/deg. C/gm, liquid Mg density of 
1.6 gm/cm% and thermal conductivity of 0.2 
cal/cm? deg. C/cm/sec, the surface gradient is cal- 
culated to be 3.1 C/cm. The radius for a sphere of 20 
cm’ volume is 1.7 cm, and, assuming a linear de- 
crease in gradient to the center of the sphere, one 
calculates a maximum surface to center temperature 
difference of 5 F (2.7 C). 

If recalescence should begin at the sample surface 
before that region is undercooled 5 F (2.7), then 
the reheating would prevent observation of any un- 
dercooling at the sample center. This effect would 
appear as an isothermal arrest on the cooling curve, 
as was often observed for moderately fine grain sam- 
ples (Fig. 1b). It would also be possible that a sample 
showing 5 F (2.7 C) recalescence would actually have 
experienced an additional concealed supercooling of 
5 F for a total of 10 F (5.4 (C). 

This concealed supercooling may then account for 
the failure to get a better correlation between grain 
size and cooling curve for samples finer than 0.015 in. 
A.G.D. There may be a wide range of grain sizes 
from 0.005-0.015 in. A.G.D. corresponding to such a 
concealed effect in the range 0-5 F (0-2.7 C). Under- 
cooling greater than this has been associated in all 
cases with coarse grain samples. 
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Use of the Method 

The possible utility of this method as a control for 
grain diameter lies in its speed. If a melt is being 
held on the melt floor at say liquidus plus 200 F, then 
a supercooling measurement may be completed within 
one min of the time the sample is removed. This is 
even faster than the speed with which a fracture 
bar can be cast, broken and examined. Furthermore, 
this test can be quantitative, and, thus, can provide 
an objective measure for quality control under favor- 
able circumstances. 

The chief disadvantage of the method, apart from 
the equipment necessary, is that one may not have 
free choice of the control point. For example, Mg-Al 
alloys can only be categorized as coarse or not coarse 
from the direct measurement of recalescence. This is 
a result of the concealment of a certain degree of 
undercooling in relatively flat liquidus arrests. Work 
is now in progress to clarify this point and permit 
extension of the method, and current results show 
some promise. 

Nevertheless, for a foundry or laboratory which 
has moderately high speed temperature recording 
equipment available, the cooling curve will distin- 
guish the grain size effects mentioned. In the process- 
ing of any particular melt which must have grain 
size controlled by some transient process (as for ex- 
ample superheat grain refined Mg-Al melts), knowing 
whether or not the grain refinement treatment is 
present when the melt is ready to pour may save 
scrapped castings. 


Binary Metal Analysis 


A further possibility exists for those who may have 
such equipment available. For many binaries it is 
possible to obtain a useful analysis from an estimate 
of the liquidus temperature of the heat. This may 
also be true of complex alloys if the control of one 
element is the major problem. Such an analysis may 
sometimes be used only as a temporary expedient to 
allow processing of a heat to proceed without waiting 
for a chemical or spectroscopic analyses. 

For example, in Mg-Al alloys through most of the 
commercial range, one per cent Al will depress the 
liquidus about 12 F. The measurement of this tem- 
perature by the technique described will allow the 
estimation of Al to + 4 per cent, if the temperature 
measurement is accurate to + 5 F. With good, calibrated 
equipment it is certainly possible to do much better 
than this. However, such refinements are often not 
necessary in production foundry operations. 

A foundry running gas control specimens might 
be in the best position to use this sort of tool. The re- 
cording equipment could be kept with the gas testing 
equipment and both units operated by the same 
technician. 

This type of measurement has been used primarily 
in our laboratory in the investigation of grain refine- 
ment treatments. It has been found most valuable in 
following transient grain size effects wherein the 
timing of some melt treatment may depend on the 
melt response to a prior treatment. It has also saved 
a number of off-composition experimental melts. 
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The estimation of the liquidus temperature has en- 
abled the alloying errors to be found and corrected. 
It happens that this laboratory facility is not set up 
for routine analysis of melts before processing, as is 
done in the production facility. To do this type 
analysis in the laboratory requires holding a tech- 
nician and his equipment available on a stand-by 
basis, which becomes excessively expensive for most 
routine experimental work. 


MéZr Grain Size Control 


A final example of cooling curve utility in pre- 
dicting grain size effects deals with MgZr alloys. Cer- 
tain of these alloys, notable E33, are sensitive to 
grain size control for the achievement of optimum 
properties. Zirconium is added to control the grain 
size, and an addition of about 14-1 per cent Zr is sufh- 
cient to reduce the A.G.D. in this test specimen to + 
0.010 in. and eliminate the recalescence. Further addi- 
tions of Zr allow reduction of grain size to 0.0015-0.003 
in. in the particular specimen studied, with some fur- 
ther change in the shape of the cooling curve. More 
important, Zr in Mg is a peritectic grain refiner, and its 
addition substantially raises the liquidus temperature. 

Figure 5 shows the liquidus temperature as a func- 
tion of A.G.D. for EZ33. It is clear that a good cor- 
relation exists between the observed liquidus tem- 
perature and the metallographically determined grain 
size. The result is of interest primarily because of the 
good correlation between grain size and liquidus 
temperature for a quaternary alloy. Most foundrymen 
would probably not care to base their grain size 
control on the estimation of temperature to + 2 F. 

The first addition of Zr (one-half per cent in this 
series) is sufficient to eliminate supercooling as meas- 
ured by recalescence. However, the steady progression 
in liquidus temperature with increasing Zr content 
allows the development of a much better correlation. 
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Fig. 5 — Grain diameter of EZ33 vs. liquidus tempera- 
ture. 


CONCLUSION 


A rapid open-air cooling curve test is sufficiently 
sensitive to detect supercooling effects of the order of 
1-2 per cent (14-1 C) or more. 

This amount of supercooling characterizes coarse 
grained alloys in the MgAl, MgZn, AISi, AlCu and 
AIMg systems of commercial interest, and its measure- 
ment can be used as a tool for grain size control. Super- 
cooling disappears in grain refined melts, and reap- 
pears when the metal is grain coarsened. Supercooling 
increases with increasing alloy content to a maximum 
which appears to be characteristic of the alloy system 
for coarse grained alloys. 

There is no apparent reason why the method could 
not be extended to other alloys, providing the solute 
content is sufficient. Where this method is used to 
follow grain size effects, a crude liquidus temperature 
estimate is also provided, enabling melt analysis to be 
read from the phase diagram for simple alloys. 
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PERMANENT MOLD DESIGN 


ABSTRACT 


The advantages of the permanent mold process are 
detailed by the author. He covers such items as gating 
and risering design, mold coatings use and shrink 
factors, as well as some automotive uses of this process. 


INTRODUCTION ' 


The principal of permanent mold casting has 
changed little since one of our prehistoric ancestors 
first cast a crude axe head by filling a cavity between 
two stones with molten metal. The technical advances 
have, however, been vast. 

Permanent molding, or gravity die casting, as it is 
more properly called in the European countries, is 
used in the production of both nonferrous and fer- 
rous castings. We are concerned only with the non- 
ferrous metals, and the general term permanent mold- 
ing includes all the various phases and techniques 
in the process. 

When the permanent mold is used with sand 
forming part of the casting, it is called semi-perma- 
nent molding. When the mold is spinning as the 
molten metal is introduced, it is called centrifugal 
casting. When the metal is forced into the mold by 
pressure on the surface of the molten bath, it is 
called low pressure die casting. When the molten 
metal is poured into the hinge part of a book type 
mold, and the mold is closed upon the molten metal, 
it is called compression molding. 

While trying not to indicate the superiority of one 
method over the other, there are distinct advantages 
for using each process in certain definite applications. 


PERMANENT MOLD ADVANTAGES 


The permanent mold process is used with ad- 
vantages for a number of reasons, but usually to cast 
large numbers of parts that require closer tolerance 
and better surface finishes than can be obtained by 
sand casting. As the chilling rates are much higher in 
the permanent mold, it produces a casting with better 
metallurgical characteristics and higher mechanical 
properties than can be produced with sand molds. 
This same rapid chilling rate also increases the pro- 
duction rate of the permanent mold. 

Most of the casting alloys will show their maximum 
mechanical properties when gravity poured’ into a 
metal mold. The ideal gating of the permanent mold 
will fill the cavity with a minimum of turbulence to 
reduce the absorption of gases, dross formation and 
mold erosion. It should regulate the rate of metal 
entry into the cavity, to establish the best possible 
temperature gradients to promote progressive solidi- 
fication and produce a casting with minimum excess 
metal in the gates and risers. 

The design of the gating and risering of a perma- 
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nent mold casting is becoming increasingly important, 
not only to produce a sound casting, but for ease 
in gating removal by automatic trimming devices. 
This becomes important in the high production of 
automotive parts. 

The gating must also be designed to be adaptable 
to automatic ladling, which is becoming increasingly 
popular as the size of the castings increase, making 
manual handling of large amounts of molten metal 
troublesome. 

This can be accomplished in various ways, usually 
by designing the gating with a runner system allow- 
ing the molten metal to be poured into a common 
funnel, and distributing the metal to the various 
ingates. In some cases, especially in long thin castings, 
particularly those requiring sand cores, it is beneficial 
to allow the mold to be tilted during the casting 
process to reduce turbulence and provide a more 
suitable position to install the sand cores. In these 
instances, a refractory lined and heated ladle can 
be installed integral with the mold. A measured 
amount of molten metal can be automatically poured 
into the ladle when in the horizontal position. As 
the mold is tilted from the horizontal position at a 
controlled rate, the molten metal is automatically 
poured into the cavity until the casting cycle is 
completed and the mold is in the vertical position. 
This type of mold is easily automated and adaptable 
to a single pouring station, rotary table type of 
casting device. 


Automated Permanent Molds 


Since the use of large permanent mold castings in 
the automotive industry has been greatly increased, 
the design of the permanent mold has changed from 
the simple hand operated, low productive device, to 
a highly automated self contained casting machine, 
competitive, especially in the larger castings, with the 
production rates of pressure die casting. The incon- 
sistencies of the human element have been removed 
by automatic ladling, mechanical timers and auto- 
matic mechanical mold operation. It is possible for 
the modern permanent mold device to contain auto- 
matic insert heaters, dispensers and core extractors. 
Automatic ejection and casting unloading is common. 

The use of mold coatings, which is so necessary 
in the permanent mold process, still requires some 
artistry in application. The proper use of the proper 
materials can easily determine the success or failure 
of the process. There are many commercial mold 
coatings now available. At one time each foundry 
made their own secret formulas, and helped retard 
the growth of the permanent mold by intimating 
there was a secret to the operation of a successful 
permanent mold. There is no secret formula for the 
operation of any casting operation other than just 
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plain common sense. There are many successful per- 
manent mold foundries in operation today, that 
prior to their entering this field had no practical 
foundry experience. 

There are several reasons why the use of mold 
coatings are necessary. Basically, they are to prevent 
erosion of the mold, provide a release agent, insulate 
the molten metal against chilling too quickly and 
provide chilled areas to promote progressive solidifi- 
cation. 

Mold coatings that are of the insulating type usual- 
ly contain whiting, kaolin or china clay in a solution 
of sodium silicate and water. The chill coatings con- 
tain graphite. Each permanent mold may require 
mold coatings with specific properties so the formula 
is varied with the application. The mold is usually 
heated to approximately 400F (204C), the mold 
coating sprayed on in thin layers to the required 
depth, rarely greater than 0.010 in. In localized 
areas requiring chilling, the mold coating is removed 
entirely with a wire brush, steel wool or scraper or the 
thickness of the coating is reduced to a minimum 
to prevent mold erosion. 

The gating and risering are usually heavily coated 
for maximum insulation, This can be sprayed on 
or painted on by hand with an ordinary small paint 
brush. 

In a normal permanent mold, no further heating 
or chilling is required. However, in some instances 
copper, brass or air chills are needed in localized 
areas to promote solidification. Because the molds 
are usually made of heat resistant cast iron, water 
chilling is seldom used. 

In some cases, local areas require additional heat 
to increase fluidity and prevent misruns and cold 
shuts. This can be accomplished by the use of gas 
burners or electrical heaters mounted to the outside 
of the mold sections in the area requiring the heat. 


Automotive Piston Molds 

In special cases, as in the highly developed per- 
manent molds for high production such as the auto- 
motive piston, various unique devices are used to 
insure continuous trouble free operation. Many of 
the devices although, they are peculiar to piston 
casting, are worth mentioning as they can be applied 
to other methods of casting. 

With few exceptions the automotive piston is cast 
with a collapsible core made of 5 sections. Depending 
on the design of the piston and the clearances 
allowed, the collapsing sequence of the core is a 
cleverly designed and accurately machined tool, 
allowing the center section to collapse and be easily 
extracted from the casting. One side section is then 
moved into the void created, in many cases with little 
clearance, and then removed from the casting, allow- 
ing the other side sector enough clearance to be 
removed readily. 

The core segments are made of H-13 type hot 
work die steel with the wear surfaces and keys 
nitrided to prevent galling. The center part of the 
3 piece center core is water cooled, the other parts 
of the core being cooled by convection. 

The outer surface of the piston is formed by a 
rather simple 2 piece parallel actioned mold. The 
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upper part of this mold forming the ring belt area 
is usually made of a mild steel allowing this part to 
be water cooled. The lower part is usually made of 
heat resistant type of cast iron. This part may contain 
some complex inserts, and provides locations for the 
wrist pin cores. Because the outer molds contain the 
gating and risers and is water cooled, some provision 
must be made to insulate the gating area from the 
chilled area. This is accomplished by a simple saw 
cut divorcing the area adjacent to the gates and 
risers from the chilled area. 


Shrink Factors 

Because the operating temperature of the perma- 
nent mold segments may vary considerably, greater 
attention must be paid to the design of the mold 
in regard to the clearances, shrinkages and mold 
register than in most other types of casting. Often 
it is mecessary to use several shrink factors for 
different areas in the same casting. It is normal for 
adjacent mold sectors to operate at a difference in 
temperature as much as 400-500 F (244-260 C), mak- 
ing operating clearances a design problem. 

Because of this same temperature difference, great 
attention in the design of the register of the mold 
components must be made to promote accuracy and 
continued trouble free operation. 

Although emphasis may be placed on the selection 
of materials to reduce warpage of the mold sectors 
during operation, it is common for the various com- 
ponents to warp, twist and grow, especially when 
new. Usually the mold will stabilize after several 
operations and little further warpage or growth will 
be experienced. Normally, the mold is adjusted or 
reworked at this point in case the casting has been 
affected dimensionally by the warpage of the 
segments. 

Constant vigilance must be maintained as it is a 
common human trait to spray the mold with mold 
coating often to correct small defects that may appear 
in local areas. This leads to a gradual build up of 
mold coating in certain areas, affecting the dimen- 
sional accuracy of the casting. 

The ultimate goal of many high production cast- 
ings is, of course, pressure die casting. However, as 
mentioned previously, most of the casting alloys will 
show their maximum qualities when gravity poured. 
This and a number of other reasons places in doubt 
the advantage of pressure die casting such castings 
as the V8 engine block. The block casting can be 
designed to eliminate all the sand cores and col- 
lapsible cores to make it possible to pressure cast. 
However, the production rate of the pressure cast 
would not be greatly improved over the permanent 
mold, especially where inserts must be heated and 
cast in place, such as bearings and cylinder sleeves. 

Although recently there is a lot of interest shown 
in the pressure casting of the aluminum cylinder 
blocks for automotive engines, the permanent mold 
process seems secure in its position. This is mainly 
because of its lower initial cost, superior properties 
of the casting, ability to cast heat treatable alloys 
and a greater selection of castable alloys, shorter 
lead time, necessary to produce the mold and the 
improved cycle time of the modern automated mold. 
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STEEL CASTING QUALITY IMPROVED -- "To meet our quality standards, we have 
developed a furnace practice that yields P values greater than 75 for Grade B steel," 
said Harrison Steel Castings Co., Attica, Ind. "Calcium-manganese-silicon helps 
us get consistently high reduction-in-area values. These in turn raise P values 
well over 75 -- our minimum quality requirement." Harrison's practice: 

4 1b. ferrotitanium and 4 lb. calcium-manganese-silicon per ton for acid 
open=-hearth steel. 3 1b. aluminum and 4 1b. calcium-manganese-silicon per ton 
for acid-electric steel (until conversion of furnaces to basic). Results: 
improved fluidity, ductility, and low-temperature impact strength. 








RESULTS TELL STORY -- In 1959, Harrison made 2,028 tests on Grade B steel 
made in the acid open-hearth. Average P value was 81.8 (76,499 psi tensile strength 
and 55.4 per cent reduction-in-area). Average impact strength at -20 deg. F. was 
17.6 ft.-l1b. Similarly high results have been obtained on steel made in the acid 
electric furnace. For more details, write for the article, "Ca-Mn-Si Boosts Casting 
Quality," in the Winter-Spring 1961 issue of UNION CARBIDE METALS REVIEW. 





* * * For more information circle 150 on page 129-130 


SULPHUR CONTROL IN CAST IRON -- Because foundry coke and scrap introduce 
Sulphur, cast iron often contains up to 0.12 per cent or more sulphur. In the 
absence of enough manganese, iron sulphide forms, reducing machinability and causing 
misrun castings. Managanesé forms manganese sulphide instead. This compound has 
little effect on properties, removing the adverse effects of sulphur. A 6-to-1l 
manganese-sulphur ratio insures sulphur neutralization. Convenient additions of 


"EM" ferromanganese or Silicomanganese briguets to the cupola are widely used for 
Sulphur control. For briquet specifications, write for F-20,066. 








For more information circle 150 on page 129-130 


A WORLD-WIDE SEARCH == The search never ends for high-grade ores, from 
which ferroalloys are made. Exploration teams of Union Carbide Ore Company search 
all parts of the world -- sometimes through tropical jungles, arid deserts, and 
unexplored rivers. Their goal: to discover new deposits to satisfy the growing 
demand for ferroalloys. Union Carbide's integrated mine-to-furnace operations 
assure a continuous Supply of ferroalloys...when you want them. For the full story, 
write for the article, "From Earth to Hearth," in the Winter-Spring 1961 issue of 
UNION CARBIDE METALS REVIEW. 





For more information circle 150 on page 129-130 


UNION CARBIDE METALS COMPANY, Division of Union Carbide Corporation, 
270 Park Avenue, New York 17, N. Y. In Canada: Union Carbide Canada Ltd., Toronto. 





"Electromet,"” "EM," and "Union Carbide” are registered trade marks of Union Carbide Corporation. 
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65th Castings Congress Highlights Latest Research 
Points Way to Foundry Technology for Profit 


George Mason 


Post-Congress 
Hawaii Speaker 


Foundrymen and their wives at- 
tending the concluding session of the 
65th Castings Congress to be held 
May 15 in Hawaii, will hear George 
Mason speak on “The Industrial Fu- 
ture of Hawaii.” 

Mason, director of Economic De- 
velopments for Hawaii, will appear 
in the Robert Louis Stevenson Room 
of the Princess Kaiulani Hotel in Hon- 
olulu. 

On the March 1 closing date, 93 
persons indicated their intentions to 
participate in the Post-Congress Tour 
and Adjourned Session. 


Advance Registration 


Avoid delays at the Castings Con- 
gress by registering in advance. Re- 
turn forms to AFS Headquarters with 
$5 for each person attending. If re- 
ceived by April 10, official badges 
will be mailed in advance of the 
Castings Congress. Admittance to the 
Congress and technical sessions is by 
badge only. Advance registration is 
required for making housing applica- 
tions. Send housing forms to: AFS 
Housing Bureau, Room 300, 61 Grove 
St., San Francisco 2. 


Industry-Wide Technical Program Previews 


Future Processes, Alloys, Opportunities 


New market opportunities through 
basic research, modification of cur- 
rent techniques, and a re-examina- 
tion of fundamentals are promised 
foundrymen attending the 65th Cast- 
ings Congress. The annual Conven- 
tion will be held May 8-12 at Shera- 
ton Palace Hotel, San Francisco. 

Approximately 100 technical pa- 
pers representing all fields of the 
industry will emphasize research for 
progress which alert foundrymen will 
translate into technology for profit. 

What makes the Castings Congress 
the top metalcasting event of the 
year? AFS Technical Director S. C. 
Massari states: “One factor is its pres- 
tige which annually attracts contribu- 
tions from outstanding American as 
well as international authors. A sec- 
ond reason is the scope of the pro- 
gram.” 

All of the industry’s segments are 
represented with the selection of the 
papers performed by experts. Each 
Castings Congress paper must be ap- 
proved by the respective Program 
and Papers Committee made up of 
authorities donating their time to pro- 
mote the future of the foundry in- 
dustry. Each paper must meet the 
standards set forth by the commit- 
tees representing foundrymen and re- 
search personnel, and the established 
publication policy of the Society. 

The following divisions were spon- 
sor papers: 


Light Metals 

Brass & Bronze 

Gray Iron 

Malleable 

Pattern 

Sand 

Steel 

Die Casting & Permanent Mold 
Ductile Iron. 


Technical sessions will also be spon- 
sored by the following general in- 


terest committees of the society. 


Fundamental Papers 

Heat Transfer 

Industrial Engineering & Cost 
Plant & Plant Equipment 

Safety, Hygiene and Air Pollution. 


Near record attendances at recent 
regional foundry conferences demon- 
strates the keen interest in the current 
and future foundry developments. 
What will they learn? 


New market opportunities for foun- 
drymen lie in the adoption of new 
techniques, alloys, and _ processes. 
Considerable research has been done 
by Castings Congress authors in ex- 
ploring new areas for practical appli- 
cation. 

Commercial possibilities are seen 
for . . . lightweight cellular materials 
having a density of only 20 per cent 
of the base alloy . . . cast uranium 
alloys which have the best combina- 
tion of strength and high density of 
any known metal investment 
casting of magnesium alloys . . . per- 
manent molding of lighter, thinner, 
stronger aluminum castings . . . in- 
creased use of aluminum-silicon alloys 
through phosphorus refining of pri- 
mary silicon crystals . . . expanded 
use of Ni-Al bronzes through solving 
of fabrication and welding problems. 

New techniques or modifications 
are forecast for . . . direct reduction 
of pig iron from medium grades of 
iron ore, non-coking coal and lime- 
stone . . . production of more stable, 
less expensive bronze alloys with low 
frequency induction melting . . . rap- 
id extension of the hot core box 
process . . . determination of the hy- 
drogen content of aluminum alloys 
before pouring. 

Basic research provides answers for 
some questions and poses other prob- 
lems . . . investigation in the effect 
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of grain size on properties of green 
sand casts doubt on the widely ac- 
cepted statement that green compres- 
sion strength increases as the median 
grain size increases . . . questioning 
of the belief that clay distribution 
is assumed to be better when green 
strength increases . . . minimizing of 
the influence of some trace elements 
in the graphitization of malleable iron. 

Technology for profit is available 
through such investigations as . 
definite recommendations for elimi- 
nation of defects in aluminum die 
castings . . . gating systems to pro- 
duce x-ray sound castings ... a 
study of investment casting techniques 

. supercooling measurements and 
grain size control in light alloys. . . 
use of calcium carbide in acid cupo- 
las for faster, more economical iron 
production . . . a review of published 
data on metal flow and thermal equi- 
librium in die castings . . . how slight 
changes in shape and size by design 
significantly increase the load carry- 
ing ability by decreasing applied 
stress. 

Research projects on which prog- 
ress reports will be given include 
those sponsored by the Brass & 
Bronze Division, Gray Iron Division, 
Steel Division, and Malleable Divi- 
sion. Fundamental principles are in- 
corporated in these research projects. 

What are the advantages of at- 
tending the various technical sessions? 
One of the prime benefits of publish- 
ing TRANSACTION papers prior to the 
Congress is the stimulation of ques- 
tion and answers following the talks. 

One suggestion for getting the 
most out of the Congress is to be 
familiar with the technical papers, 
then developing a series of questions 
for a fuller understanding of the sub- 
ject. Abstracts or the technical papers 
will be found in the May issue of 
MoperN Castincs, enabling foundry- 
men to select sessions of particular 
interest. 

In addition to the technical talks, 
those attending will be able to par- 
ticipate in the shop courses, lunch- 
eons, plant visitations, and other Con- 
gress highlights. 

Luncheons will be held by the 
following divisions; Brass & Bronze, 
Pattern, Light Metals, Steel, Die Cast- 
ing and Permanent Molding. A joint 
luncheon by the Gray, Ductile, and 
Malleable Divisions. 

Six shop courses will be held dur- 
ing the Congress. These are held 
during the evening so that local 
foundrymen can attend. The Sand 
Division will conduct two, the Gray 
Iron Division will hold two, and one 
each will be held by the Pattern 
and Ductile Division. 

Much of the strength of the 1961 
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It's Not All Work at the Congress 


As a break in the tempo at the Castings Congress, three barbershop groups will entertain 
foundrymen and their wives at the Annual Banquet to be held at the Sheraton Palace Hotel 


in San Francisco. 


Castings Congress program comes 
from authors who have consistently 
contributed to the program, many of 
whom are identified with continuing 
investigations. 

Among those who also participated 
in the 1960 technical program are 
R. W. Heine, H. W. Dietert, C. K. 
Donoho, R. W. Flinn, L. H. Van 
Vlack, A. V. Ayvasian, M. C. Flem- 
ings, H. F. Taylor, S. Z. Uram, R. A. 
Rosenberg, G. J. Vingas, A. H. Zrim- 
sek, M. L. Foster, S$. Goldspiel, G. A. 


Colligan, D. C. Williams, E. H. King, 
and J. S. Schumacher. Many more 
have authored numerous papers in 
the past. 

The technical program is supple- 
mented this year by contributions 
from authors in the aircraft and mis- 
sile field. Included are W. A. Bailey 
and E. N. Bossing, Douglas Aircraft 
Co.; A. J. Iler, Northrup Corp.; R. G. 
Bassett, Aero-Space Div., Boeing Air- 
plane Co.; and S. A. McCarthy, Mc- 
Donnell Aircraft Corp. 


Host Committees Making Final 
Arrangements for 65th Congress 


Final arrangements are _ being 
made by the various groups of the 
Northern California Chapter’s Host 
Convention Committee. S. D. Russell, 
Phoenix Iron Works, is chairman of 
the Host Chapter Committee. John 
R. Russo, Russo Foundry Equipment 
Co. is co-chairman, and Davis Tay- 
lor, Wheelabrator Corp., is secretary- 
treasurer. Hugh F. Prior, Superior 
Electrocast Foundry Co., is Chair- 
man of the Northern California Chap- 
ter, host to the 65th Castings Con- 
gress. 


The committees: 

SHOP COURSE—Chairman, Robert 
A. Johnston, Amador Minerals Co.; co- 
chairman, M. E. Ginty, Vulcan Foundry 
Co.; Robert J. Koontz, U. S. Pipe & 
Foundry Co.; Malcomb R. McGregor, 
General Metals Corp.; Terry Boscacci, 
American Brass & Iron Foundry; Ken- 
neth B. Hapgood, H. C. Macaulay 
Foundry Co.; William R. Skinner, Jr., 


Atlas Foundry & Mfg. Co.; Jack Don- 
ahue, Pacific Foundry & Metallurgy Co.; 
and Bill Burt, Berkeley Brass Foundry. 

PUBLICITY—Chairman, J. M.. Sny- 
der, National Abrasives; co-chairman, 
Harold Henderson, H. C. Macaulay 
Foundry Co.; Joseph Ternes, Kaiser 
Steel Corp.; and Robert Evans, Colum- 
bia Geneva Div., U. S. Steel Corp. 

LADIES ACTIVITIES — Chairman, 
Clayton Russell, Phoenix Iron Works; 
co-chairmen, Mrs. S. D. Russell and 
Mrs. John R. Russo. (See March issue 
for program ). 

BANQUET COMMITTEE—Chairman, 
Lane M. Currie, H. C. Macaulay Found- 
ry Co.; co-chairmen, Vince J. Monte 
Verda, Amador Minerals Co., and Clay- 
ton Russell, Phoenix Iron Works. Oth- 
ers: Don C. Elsener, Columbia Geneva 
Div., U. S. Steel Corp.; Robert D. Ma- 
lin, Union Carbide Metals Div., Union 
Carbide Corp.; James N. Ditmer, Pa- 
cific Graphite Co.; James E. Christian, 
Brumley Donaldson Co.; Burt P. Chris- 
tensen, Gladding McBean & Co. Others 





include: Franklin M. Moses, Wilson & 
George Meyer & Co.; E. Mack Miller, 
American Air Filter Co.; Stanley J. 
Grys, Federated Metals Div., American 
Smelting & Refining Co.; E. J. Ritelli, 
General Foundry Service Co.; William 
F. Quirie, Snow & Gagliani; Leo Ea- 
chus, Pinkerton Foundry; and Murray 
Schmidt, Kaiser Refractories & Chemi- 
cal Div., Kaiser Aluminum & Chemical 
Corp. 

RECEPTION COMMITTEE—Chair- 
man, Donald C. Caudron, Pacific Brass 
Foundry of San Francisco; Paul Arnold, 
U. S. Pipe & Foundry Co.; John Ber- 
mingham, E. F. Houghton Co.; William 
E. Butts, General Metals Corp.; Lane 
M. Currie, H. C. Macaulay Foundry 
Co.; Harris M. Donaldson, Brumley- 
Donaldson Co.; James T. Francis, Micro 
Metals, Inc.; Stuart N. Greenberg, Sr., 
M. Greenberg’s Sons; William S. Gib- 
bons, Ridge Foundry. 

Also: Charles Hoehn, Jr., Superior 
Electrocast Foundry; Ivan L. Johnson, 
Pacific Steel Castings Co.; Frank F. Lov- 
ett, Vulcan Foundry Co.; Fred A. Main- 
zer, Pacific Brass Foundry of San Fran- 
cisco; Gordon Martin, Atlas Foundry 
& Mfg. Co.; George McDonald, Berry’s 


Foundry; George Rauen, Pacific Found- 
ry & Metallurgy Co.; Philip C. Rodger, 
Vulcan Steel <‘oundry; Clayton Russell, 
Phoenix Iron Works; George W. Stew- 
art, East Bay Brass Foundry; Edward 
W. Welch, American Manganese Div., 


American Brake 


Shoe 


and Fred 


Co.; 


T. Williams, Empire Foundry Co. 
PLANT VISITATION—Chairman, 

Charles R. Marshall, Industrial & Found- 

ry Supply Co., co-chairman, Edward S. 


Valentine, O. L. 
Amold, U. 


King & Co.; Paul L. 
S. Pipe & Foundry Co.; 


James S. Campbell, University of Cali- 


fornia; 
Foundry; I. E. 


tern & Foundry Co.; 


Art Ciapponi, 
Denning, 


Vulcan Steel 
Service Pat- 
John Evonow, Pa- 


cific Brass Foundry of San Francisco; 
Michael A. Furey, Mare Island Naval 


Shipyard; 


William S. 


Gibbons, Ridge 


Foundry; Raymond W. Haun, San Fran- 
cisco Iron Foundry; Victor Henderson, 
H. C. Macaulay Foundry Co. 


Also: 


Harold R. 


Hirsch, American 


Manganese Steel Div., American Brake 
Shoe Co.; Donald L. Mason, Superior 
Electrocast Foundry; Philip McCaffery, 


General Metals Corp.; Harold 


Riskus, 


American Radiator & Standard Sanitary 
Corp.; Weldon L. Russell, Phoenix Iron 


H. F. Prior D. L. Caudron 
Works; Frederick A. Sanders, M. Green- 
berg’s Sons; Benny L. Smith, Empire 
Foundry Co.; George W. Stewart, East 
Bay Brass Foundry; E. S. Taylor, Pacific 
Steel Castings Co.; Richard Warner, 
Atlas Foundry & Mfg. Co.; Roy C. 
Wendelbo, De Sanno Foundry & Ma- 
chine Co.; and Joe Rogers, American 
Brass & Iron Foundry. 


Hotel Headquarters 


The Sheraton Palace Hotel will be 
headquarters for the Castings Con- 
gress. Registration, technical sessions, 
and most events will take place here. 





Time | Monday 


Tuesday | Wednesday | 





Brass & Bronze 
Malleable 
Pattern 


9:30 to 
11:30 am 


| 
| 
| 
| 
} 
| 
| 





12:00 noon 


Brass & Bronze 
Pattern 

Malleable 
Light Metals 

T&RI Trustees 


Annual Business 
Meeting & Hoyt 
Lecture 


Tentative Schedule of Technical Sessions 


65th AFS Castings Congress—May 8-12, 1961—San Francisco 


Friday 
| Sand 
Ductile Iron 
Fundamental 
Papers 
Steel 


| ~ Thursday 


Steel 

Ductile Iron 

Fundamental 
Papers 

Die Casting & 
Perm. Mold 





Brass & Bronze 
Luncheon 

Pattern Luncheon 

Board of 
Directors 
Meeting 


Light Metals R. T. 
Luncheon 

Joint Gray 
Ductile & 
Malleable 
Luncheon 








Pattern 

Brass & Bronze 
Sand 

Heat Transfer 


Light Metals 

Industrial Engrg. | 
& Cost 

Gray Iron 

Sand 


Industrial Engrg. 
& Cost 

Plant & Plant 
Equipment 

Steel 


Steel Luncheon 

Die Casting R. T. 
Luncheon 

Past Presidents 
Luncheon 


Sand 
“Symposiumon | 
Vacuum Melting 

& Casting” 
sponsored by 
Fundamental 
Papers Comm. 
& Steel Division 





Sand 

Brass & Bronze 
SH&AP 
Malleable 
Light Metals 


Light Metals 
Gray Iron 
Malleable 


Gray Iron 

Die Casting & 
Perm. Mold 

Sand 

Steel 


Gray Iron 

Die Casting & 
Perm. Mold 

Ductile Iron 





Annual Banquet 





| Sand Shop 
| Course 
| Pattern Shop 
| Course 





Gray Iron Shop 
Course 

Sand Shop 
Course 


Alumni Dinner 





Gray Iron Shop 
Course 

Ductile Iron Shop 
Course 
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Launching of submarine at Mare Island Naval Shipyard. The Yard’s foundry is one of many 
facilities open for inspection on the plant visitation program. 


Extensive Plant Visit Program 
Gives Cross-Section of Area 


An extensive plant visitation pro- 
gram, including a visit to the Mare 
Island Naval Shipyard, is planned 
for foundrymen attending the 65th 
Castings Congress. 

The Mare Island tour will be held 
Thursday, May 11, leaving the Sher- 
aton Palace Hotel at 9:00 am, tour- 
ing the Yard in the morning, and 
attending a smorgasbord luncheon. 
In the afternoon a tour will be made 
of the Yard foundry. 

Other foundries indicating partici- 
pation in the program are: 

San Francisco 

M. Greenberg’s Sons, Inc., a 107- 
year old firm manufacturing ornamen- 
tal bronze, valves and fittings. 

Pacific Brass Foundry of San Fran- 
cisco, a jobbing non-ferrous shop spe- 
cializing in a wide variety of alloys. 

San Francisco Iron Foundry, a 
small gray iron jobbing foundry in 
downtown San Francisco. 

South San Francisco 

Superior Electrocast Foundry, small 
and medium steel castings. 
Oakland 

American Brass & Iron Foundry, 
producer of soil pipe and fittings. 

American Manganese Steel Div., 
American Brake Shoe Co., manga- 
nese steel castings. 

DeSanno Foundry & Machine Co., 
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non-ferrous foundry operated in con- 
junction with machine shop produc- 
ing a variety of small parts and fit- 
tings. 

Empire Foundry, jobbing iron and 
steel foundry. 

General Metals Corp., diesel en- 
gines and jobbing iron and steel cast- 
ings. 

Phoenix Iron Works, gray iron, 
semi-steel, and nickel-chromium cast- 
ings. 

Service Pattern & Foundry Co., 
small non-ferrous jobbing shop. 

Vulcan Steel Foundry, small and 
medium steel castings. 

Berkeley 

H. C. Macaulay Foundry Co., iron 
and ductile castings, producers of the 
Offenhauser engine block casting. 

Pacific Pressure-Cast Products, plas- 
ter matchplates and precision castings 
in ceramic molds. 

Pacific Steel Castings Co., small 
and medium steel castings. 

University of California, Engineer- 
ing Dept., working student foundry 
with various experimental research 
and development projects. 

Richmond 

American Radiator & Standard San- 
itary Corp., sanitary castings. 

Atlas Foundry & Mfg. Co., gray 
iron production castings. 

East Bay Brass Foundry, green 


sand, shell, and permanent mold non- 
ferrous castings. 
Union City 

United States Pipe & Foundry Co., 
DeLavaud method of centrifugally 
casting iron pressure pipe. 
Vallejo 

Mare Island Naval Shipyard, non- 
ferrous, iron, and steel castings. 


Top AFS Events 
During Congress 


Not only does the Castings Con- 
gress provide the outstanding tech- 
nical activity of the year, it also 
furnishes the stage for the most im- 
portant Society functions. 

Wednesday morning is devoted to 
the Annual Business Meeting. This 
includes the President's annual ad- 
dress, election of officers and direc- 
tors, Apprentice Contest awards, and 
presentation of Awards of Scientific 
Merit and Service Citations. 

Six outstanding foundrymen will 
be honored for their contributions to 
the industry and Society at the Busi- 
ness meeting. Awards of Scientific 
Merit will be given to Harvey E. 
Henderson, Lynchburg Foundry Co., 
Lynchburg, Va., Theodore R. Schroe- 
der, Pontiac Motor Div., General Mo- 
tors Corp., Pontiac, Mich.; and Her- 
bert J. Weber, Director of the AFS 
Safety, Hygiene & Air Pollution Con- 
trol Program. 

Service Citations will be presented 
to Alexander D. Barczak, Superior 
Foundry, Inc., Cleveland, Kenneth M. 
Smith, Caterpillar Tractor Co., Peoria, 
Ill., and Jess Toth, Harry W. Dietert 
Co., Detroit. 

The Annual Hoyt Lecture, always 
one of the features of the Castings 
Congress will be presented by Jack 
B. Caine, Cincinnati. He will speak 
on “Cast Metals and Shapes.” 

AFS Gold Medals, the highest hon- 
or of the Society will be presented 
at the Annual Banquet. Merton C. 
Flemings, Jr., assistant Professor of 
Metallurgy, Massachusetts Institute of 
Technology, Cambridge, Mass., will 
be given the Peter L. Simpson Gold 
Medal. William S. Pellini, Metallurgy 
Department, Naval Research Labora- 
tories, Washington, D. C., will re- 
ceive the John A. Penton Gold Medal. 

Entertainment at the Annual Ban- 
quet will be provided by three bar- 
bershop groups. These are the “Cali- 
forians,” 1957-58 International 
Championship Barbershop Chorus, 
the “Bay City Four,” and the “Jazza- 
belles.” 





THE 


With more than three times the hourly capac- 
ity of the latest style vertical wheel mixer, the 
SPEEDMULLOR subjects each sand grain to 
the same mulling action batch after batch. 
Uniformity and thorough mulling are not 
sacrificed to meet high production needs. 
Oniy SPEEDMULLOR installations provide 
fully developed physical properties* within 


SP ED M U LLOR mm Coeeaiy vids cupedeang ees te 
UNCHALLENGED 
CAPACITY 


AND 
NIFORMITY 


models of the so-called new multiple continuous 
mixers. 

Continuous mulling was proved ineffective 
by B & P research as far back as thirty years 
ago in their quest for high speed, high quality 
mulling. The unit ultimately developed by 
B & P into the finest muller in the field today, 
is the SPEEDMULLOR—the only really new 
development in sand mulling in thousands of 

ars. Its modern rubber to rubber design 
utilizes centrifugal force resulting in the fastest, 
most thorough mulling, while using long wear- 
ing, lightweight rotational parts. 

These features combined into a compact unit 
that costs less to operate and maintain, give 
SPEEDMULLOR the greatest capacity per 
dollar invested—the greatest capacity per 
square foot of floor space. 


*Recent studies published in 

a leading foundry journal proved 

the need for developing maximum 

physical properties to assure castings of 
infinitely higher quality. In addition, sub- 
stantial savings in binder additives are also realized. 


BEARDSLEY & PIPER 
Div. of Pettibone Mulliken Corp. 


2424 N. Cicero Ave., Chicago 39, Illinois 


Circle No. 148, Pages 129-130 
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Stadthalle, hall site of vari- 
ous performances, sports 
events, and festivals in 
Vienna. In addition to the 
International Congress, the 
program includes plant vis- 
its, sightseeing tours, social 
events, and a ladies pro- 
gram. 


Vienna Host to International 
Foundry Congress June 18-24 


Austrian foundrymen will be hosts 
- to the 28th International Foundry 
Congress to be held June 18-24 in 
Vienna. The Association of Austrian 
Foundry Experts is making arrange- 
ments for the International sponsored 
by the International Committee -of 
Foundry Technical Associations. 

Program details are not available, 
but all events will take place in the 
Congress rooms of the Vienna Im- 
perial Castle, former residence of the 
Austrian emperors. 

The daily schedule: 
Sunday, June 18—All-day 
Congress Bureau opens. 
Monday, June 19—Morning, Congress 


events, 


opens; afternoon, working sessions 
and city sight-seeing tour; evening, 
attending a Vienna “Heurigen.” 

Tuesday, June 20—Morning and af- 
ternoon, technical lectures and 
working sessions. 

Wednesday, June 21—All-day events, 
plant visitations; evening, banquet 
of official delegates. 

Thursday, June 22—Afternoon, tech- 
nical lectures and working sessions. 

Friday, June 23—All-day events, free 
time for visiting places of artistic 
and historical interest; evening, 
banquet and ball. 

Saturday, June 24—Closing events. 


Division Changes Announced by AFS 


The following personnel changes 
have been made recently within the 
AFS technical divisions. 

Die Casting & Permanent Mold Di- 
vision—Chairman, R. P. Dunn, Lind- 
berg Fisher Div., Lindberg Engineer- 
ing Co., Chicago; Vice-Chairman, 
Nick Sheptak, Dow Metal Products 
Co., Midland, Mich.; Secretary, A. B. 
DeRoss, Kaiser Aluminum & Chemi- 
cal Sales, Inc., Pig & Ingot Dept. 


112 modern castings 


Permanent Mold Process Commit- 
tee—F. N. Eaton, Zollner Corp., Fort 
Wayne, Ind., replaces L. W. Wick- 
son, Centr-O-Cast & Engineering Co., 
Detroit, as chairman. 

Heat Transfer Committee—Robert 
Spear, Alcoa Research Laboratories, 
Aluminum Co. of America, Cleveland, 
succeeds W. K. Bock, National Mal- 
leable & Steel Castings Co., Cleve- 
land, as chairman. 


Record Turnout 
for T&RI Course 


Proof of the increasing enrollment 
in AFS-T&RI courses was demon- 
strated by the Shell Course and Molds 
course given March 8-10 in Birming- 
ham, Ala. Sixty-two students attend- 
ed, the largest number ever to attend 
a program co-sponsored with an AFS 
Chapter. The Birmingham Chapter 
cooperated in its presentation. 

Typical case problems brought to 
the course by foundrymen-students 
attracted considerable discussion. Ac- 
tual cases were studied by a panel of 
industry experts who donated their 
time as instructors. 

Teachers were: O. Jay Myers, 
Foundry Products Div., Reichhold 
Chemicals, Inc., White Plains, N. Y.; 
G. E. Ceebin, National Engineering 
Co., Chicago; Ray Olson, Southern 
Precision Pattern Works, Birmingham; 
John Smittic, Lakey Foundry Corp., 
Muskegon, Mich.; Larson E. Wile, 
Lynchburg Foundry Co., Lynchburg, 
Va.; and AFS Training Supervisor, 
R. E. Betterley. 


Board Names Nevins 
As AFS Director 


M. E. Nevins, president, Wisconsin 
Centrifugal Foundry, Inc., Waukesha, 
Wis., and vice-president, Waukesha 
Smelting Co., has been named as 
AFS Director by the Society’s Board 
of Directors. He will serve a three- 
year term, 1961-1964. 


Nevins is a 1941 graduate (BS, 
Metallurgy) of Missouri School of 
Mines. He worked for Weirton Steel 
Co. in 1941 as a junior metallurgist, 
then went to Ampco Metal, Inc., as 
a foreman trainee, leaving in 1945 
to form his own company. He served 
as President of the Non-Ferrous 
Founders’ Society during 1960. 





Sand Committees 
Report on Status 


Investigations covering a wide 
range of subjects are being conduct- 
ed by committees of the AFS Sand 
Division. At a recent meeting of the 
Executive Committee the groups re- 
ported their status. 

Molding Methods & Materials— 
Work completed on preparing the 
book on MoLpinG METHODS AND Ma- 
TERIALS except for a few contribu- 
tions. 

Programs & Papers—Six technical 
sessions and two shop courses will 
be presented at the 1961 Castings 
Congress. Two foreign papers will 
be included. 

Core Test—Two 
have been appointed to study: 1) 
tests on furfural binders and 2) cold 
box binders. 

Green Sand _ Properties—Material 
will be reviewed developed at the 
last meeting. A progress report may 
be possibly presented at the 1962 
Castings Congress. 

Mold Surface—Surface of test cast- 
ings made at a working meeting are 
being measured and will be sectioned 
and measured microscopically. 

Physical Properties of Iron Found- 
ry Molding Materials at Elevated 
Temperatures—Information has been 
developed on the incidence of vein- 
ing but additional control tests will 
be run to firmly establish the spread 
in data that can be expected under 
conditions under which these tests 
are being made. The work is in 
progress and more extensive tests 
will be conducted. 

Sand Handbook Revision—Not all 
portions of the book have been pre- 
pared by committees within the divi- 
sion. 

Shell Mold & Core—A research pro- 
gram has been developed and mate- 
rials are being assembled and coated. 
When completed, the actual experi- 
ments will be done by Cowles Tech- 
nology Laboratory. 

Materials Used in  Malleable 
Foundries—From test results it ap- 
pears that each of the pinholes con- 
tained sand grains and several coop- 
erating foundries have agreed to 
cast additional samples which are be- 
ing examined. 

Controlled Casting Quality—A prog- 
ress report will be available for the 
1961 Castings Congress with a second 
report scheduled for 1962. 

Basic Concepts—The committee is 
considering void size, void shape, 
permeability, penetration, and con- 
ductivity. 


subcommittees 


T&RI instructors and students get together informally at ductile iron course. Left to right: 
Jack Vincent, Mueller Co., Chattanooga, Tenn.; Instructor H. O. Meriwether, Lynchburg Foundry 
Co., Lynchburg, Va.; Instructor Harold Ruf, Grede Foundries, Inc., Milwaukee. 

Also: Instructor T. L. Burkland, Deere & Co., Moline, Ill.; J. H. Jean, Bastian-Blessing Co., 
Chicago; and Frank Birkhoffer, T. L. Arzt Foundry Co., Chicago. 


Training & Research Courses 
Stress Production, Control 


Production and control were strong- 
ly emphasized at three AFS Train- 
ing & Research Institute courses pre- 
sented in February. Foundrymen 
from the East Coast to Texas attend- 
ed the program held in Chicago and 
Chattanooga, Tenn. 

The theoretical is combined with 
practical problems through a discus- 
sion of actual cases submitted by 
foundrymen-students. Typical prob- 
lems brought for study at the cupola 
melting of iron course are gas poros- 
ity, excessive chilling, and selection 
and handling of coke. Cases submit- 
ted for recommendations in the sand 
technology course deal with inclu- 
sions both in ferrous and non-ferrous 
metals. Those attending the sand 
courses are requested to bring data 
on their sand mixtures for evaluation. 

Questions are answered by a pan- 
el of foundry authorities who have 
donated their time as T&RI instruc- 
tors. 

Cupola Melting of Iron was pre- 
sented Jan. 30-Feb. 3 in Chicago. 
Instructors were: Walter R. Jaeschke, 
Whiting Corp., Harvey, Ill.; Vernon 
H. Patterson, Vanadium Corp. of 
America, Chicago; T. E. Barlow, East- 
ern Clay Products Div., International 
Minerals & Chemical Corp., Skokie, 
Ill.; W. W. Levi, consultant, Radford, 
Va.; AFS Technical Director S. C. 
Massari; T&RI Training Supervisor 
R. E. Betterley; and AFS Director 
of Safety, Hygiene and Air Pollution 
H. J. Weber. 

Sand Control & Technology was 
held Feb. 13-15 at Chattanooga, 
Tenn. Instructors were: H. W. Die- 
tert, Harry W. Dietert Co., Detroit; 
D. C. Rose, Wedron Silica Sand Co., 
Chicago; Victor Rowell, Archer-Dan- 


iels-Midland Co., Cleveland; T. E. 
Barlow, Eastern Clay Products Dept., 
International Minerals & Chemical 
Corp., Skokie, Ill.; and AFS Training 
Supervisor R. E. Betterley. 

Production of Ductile Iron was 
conducted Feb. 22-24 in Chicago. 
Instructors were: Eric Welander, 
John Deere Malleable Works, East 
Moline, Ill.; Vernon H. Patterson, 
Vanadium Corp. of America, Chica- 
go; T. L. Burkland, Deere & Co., 
Moline, Ill.; H. O. Meriwether, Lynch- 
burg Foundry Co., Lynchburg, Va.; 
Harold W. Ruf, Grede Foundries, 
Inc., Milwaukee. 

No T&RI courses will be held dur- 
ing April. The program resumes May 
22-26 with Core Practices in Chica- 
go. This course presents concentrat- 
ed core instruction including the hot 
box process. It is designed for fore- 
men, sales engineers, supervisors, 
technicians, engineers, and manage- 
ment. The fee for course No. 8 is 
$90. 

Sand Testing, Course No. 9, $150, 
will be held June 26-30 in Detroit. 
The working course involves demon- 
strations and laboratory work and 
will be limited to 25 students. Gating 
and Risering of Castings, Course No. 
10, $60, will be held July 17-19 in 
Chicago. The course covers theory 
and practice. 


New Student Chapter 


The 14th Student Chapter, and the 
first to be established in Canada, has 
been started at the Ryerson Institute 
of Technology, Toronto, Canada. 

Approv.' for the newest Chapter 
in the S.ciety has been granted by 
the AF. Board of Directors. 
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Foundries Hear Challenge 


Speakers Emphasize the Industry Must Re-Evaluate 
Processes, Opportunities in Preparing for Future 


What does the future hold for the 
foundry industry? More than 900 
foundrymen attended two of the old- 
est regional foundry conferences to 
hear the answers. At both the Wis- 
consin Conference and the Southeast- 
ern Regional Conference the answers 
were the same. 

In the coming months the indus- 
try and the general economy is ex- 
pected to make a slow but gradual 
recovery. In both sections, foundries 
operating at or near capacity are in 
the minority. Most foundries regard- 
less of their size or metal poured are 
well below capacity. Order backlogs 
have been worked off and current 
production in general is for immedi- 
ate business. 

In a Mopern CASTINGS survey 
most foundrymen reported that busi- 
ness is approximately where it was 
six months ago—off 40 to 50 per cent 
of capacity. One major difference is 
that operators are not necessarily pes- 
simistic and are better adjusted to 
the present conditions. 

Said one superintendent of a large 
captive shop, “Six months ago we 
were producing for inventory, hop- 
ing that the decline would be for a 
short duration. Now our inventories 
have been fully stocked. We have 
had personnel layoffs and business 
hasn’t improved. However, we are a 
lot more realistic about the situation 
and can live with it.” 


Near-Record Attendances 


One manager of a jobbing shop 
put it this way, “Business is bad with 
some price cutting going on. Orders 
that were steady aren't coming 
through. We have had to curtail op- 
erations and are just making a profit 
but are keeping our heads out of 
water. Maybe we will never work 
seven days a week again. I think 
that we are kidding ourselves if we 
think that anything short of a seven 
day week is a poor condition.” 

Patternmakers, first in line in the 
casting process, report operations are 
more curtailed than foundries. Re- 
ports one, “We have never scurried 
for business as we are now. Business 
just isn’t there at the present time 
but we are getting some inquiries.” 

Near record attendance at the two 
conferences prove that alert foundry- 
men are using the lull for a re-exam- 
ination of their role in the metal 
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fabrication market, both in the United 
States and abroad. 

They are assured of a bright fu- 
ture which must entail stricter observ- 
ance of quality control, better mar- 





keting and customer relations, and 
diversification. They were warned 
that increased competition within and 
outside of the industry would elimi- 
nate metalcasters not able to keep 
pace with changing customer de- 
mands. 

Speakers constantly stressed that 
the future of metalcastings lies within 
the foundry industry itself, that unit- 
ed efforts on an comprehensive basis 
would do much to promote the in- 
creased use and acceptance of cast- 
ings. 


Stress Research, Reliability 
at 24th Wisconsin Regional 


Unlimited market opportunities for 
all phases of the industry was the 
message of Jack H. Schaum, editor, 
Mopern Castincs. How these oppor- 
tunities can be obtained were ex- 
plained by more than 20 other 
speakers at the Wisconsin ferrous, 
non-ferrous, steel, gray iron, and pat- 
ternmaking sessions. 

Schaum linked the future of the 
industry to research and develop- 
ment of new markets. Competitors 
are extremely active in product de- 
velopment, he warned. “Your only 
choice is to improve your competi- 
tive position by applying new tech- 
nology, and for that matter, a lot of 
old technology that has passed your 
attention. Aggressive foundrymen can 
only stay competitive in quality and 
price by making the casting process 
the shortest, fastest, and most direct 
path. between raw material and _ fin- 
ished product.” 

He observed that eight years lapse 
from the time that research starts on 
a new material or process until it 
reaches commercial application. “You 
are already eight years behind com- 
petitive materials and processes if 
you start researching today,” he stat- 
ed. 

Much of the industry’s troubles 
can be traced to the small amount 
of money devoted to research on 
new products, Schaum explained. He 
credited the industry's vendors for 
past developments but observed that 
foundrymen themselves must seek 
new ways to improve operations, seek- 
ing assistance from suppliers. 

Each of the major segments of the 
industry were reviewed and numer- 
ous market opportunities listed for 
future development. 

High reliability is a new standard 


that is necessary for any organiza- 
tion if it is to remain competitive in 
times of complexity of design and a 
growing number of parts in ultimate 
products, remarked C. E. Drury, di- 
rector of reliability, Central Foundry 
Div., General Motors Corp. 

The new standard must be devel- 
oped, said Drury, because of the 
high cost of poor workmanship and 
the cost of dissatisfied customers. He 
added that the term encompasses the 
entire area from design concept to 
wear out. Each foundry must con- 
cern itself with: 

1) Part design in regard to com- 
patibility to foundry process. 

2) Material and heat treatment 
specification in regard to the design 
meeting its functional specification. 

3) The entire process of purchas- 
ing and receiving material, melting, 
casting, heat treating, finishing, and 
final inspection. 

Drury conducted an experiment 
used at General Motors to empha- 
size the relationship that each proc- 
ess has with others and to highlight 
the importance of reliability. Each 
of 10 boxes contained 10, holed- 
blocks. Nine white blocks represent- 
ed acceptable parts. One red block 
indicated a defective part. Ten per- 
sons blindly drew one block from 
each of the 10 boxes and assembled 
them on a stick. 

Despite the fact that only 10 per 
cent of the blocks in each box were 
defective, only 40 per cent of the 
ten assembled sticks contained no de- 
fective parts. Mathematically on a 90 
per cent quality level, 38 good as- 
semblies out of 100 would be the 
average result. 

Furfural cores, one of the new 





Howard Voit, Sterling National Industries Co., 
Wisconsin Regional Co-Chairman, and Bill 
Gove, luncheon speaker.—by Bob DeBroux 


major developments, received consid- 
erable attention. Ray Sutter, Sutter 
Products Co., discussed The Ad- 
vancement of Hot Core Boxes, and 
What's Ahead for the Soaring 60's. 
H. R. Bilter, International Harvester 
Co., spoke on Heated Core Box 
Equipment—What it Means to the 
Patternshop. The subject was fre- 
quently mentioned also in other tech- 
nical sessions. 

Sutter stated the advantage of fur- 
fural cores include: less scrap, higher 
production, and improved finish. Al- 
though used largely in automotive 
foundries at present, Sutter predicted 
many applications, particularly in 
high production shops. He empha- 
sized that success of the hot box 
process is greatly increased when 
patterns and core boxes are designed 
to suit the operations. 

Bilter stressed hot core box equip- 
ment and maintenance and told of 
Harvester’s evaluation of the furfural 
process. (See MoperRN CASTINGS, 
January, page 31 for complete de- 
tails on Harvester’s use of the furfur- 
al process). 


Aero-Space Applications 


Aero-space industries represent an 
excellent market for castings, accord- 
ing to John Varga, Battelle Memorial 
Institute. This is true despite the rela- 
tively poor acceptance of castings to 
date. 

Three factors have contributed to 
the small number of castings used: 

1) Design engineers do not under- 
stand foundry abilities and processes. 

2) Castings have often been used 
as a last resort and required to con- 
form to designs originally intended 
for other processes. 

3) Foundries have lacked an ap- 
preciation of the necessity for qual- 
ity control in the aero-space industry. 

Varga detects a growing change 
in the attitude toward castings. One 
reason is an effort to acquaint design- 
ers with foundry practices. Another is 
a more practical approach on aircraft- 
missile standards. A third is the will- 
ingness of foundries to learn the 


requirement and objectives of the 
aero-space industry. 

That the aircraft-missile industry 
represents a great potential was em- 
phasized by Roy J. Handwerk, B. F. 
Goodrich Chemical Co. Div., B. F. 
Goodrich Co., in discussing What A 
Foundry Can Expect with a Plastic 
Core Binder. 

Said Handwerk, “Because of a lack 
of quality, aircraft manufacturers rel- 
egate castings to hardware items— 
parts which serve a function but car- 
ry no working load.” 

“Structural parts are produced by 
more expensive fabrication methods, 
which represent a good market for 
castings, but a market that is being 
missed because of quality,” he com- 
mented. 


Stress Quality 

Quality of castings was again 
stressed by Edward J. Wellauer, Falk 
Corp., who spoke on Machinability 
of Steel Castings. He stated that spe- 
cial excellence is essential today to 
meet customer demands. Machinabil- 
ity ranks high in this respect. Well- 
auer discussed machinability as re- 
lated to heat treatment, deoxidation 
of steel, non-metallic inclusions, sand 
and other defects, metallographic 
structure, leaded and __ sulfurized 
steels, and hardness. 

Indications of how foundry tech- 
nology is provided by industry ven- 
dors was provided by C. R. Howle, 
Aluminum Co. of America, in speak- 
ing on “What's New in Light Metals?” 

Much of the Wisconsin Regional 
technical program was devoted to 
current developments and production 
problems. 

“A concentrated team effort will 
solve most foundry problems,” said 
Albert Steck, Wehr Steel Co., in his 
talk on Producing High Quality Non- 
Ferrous Castings Economically. His 
recommendations included the form- 
ing of a good team, leadership for 
motivation, and checking the amount 
of time needed to produce a quality 
casting. New methods, materials, and 
processes must be investigated to see 
if they can produce the casting more 
economically, he advised. 

Recent innovations in steel mold- 
ing was presented by Lester B. 
Knight, Lester B. Knight & Associates, 
and Prof. R. W. Heine, University 
of Wisconsin. Knight stressed the im- 
portance of concentrating on work 
best suited to the plant and manpow- 
er available, adhering closely to 
standard practice procedures. He 
stated that while the United States 
has superior raw materials, the peo- 
ple of other countries obtain good 
quality and economy through atten- 
tion to details. 





Wisconsin Regional Conference Chairman, 
L. S. Krueger, Pelton Steel Casting Co., points 
out a program highlight to Dr. J. Shea, AC 
Sparkplug Co., banquet speaker.—by Bob 
DeBroux 


Heine stated that the future might 
bring innovations such as stabilized 
silica, improved mold coatings, and 
new sand additives. However, he em- 
phasized, for the present the better 
use of known materials is the most 
important. 

Ten years of successful melting of 
malleable iron by low induction fur- 
naces was explained by Charles F. 
Smith, I-F Mfg. Co. Benefits include 
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controlled analysis and the ability to 
operate 24 hours a day with contin- 
uous metal supply. Operations, main- 
tenance, and advantages of the proc- 
ess were shown through slides. 


Controls Pay Dividends 


Close control of all variables and 
operating conditions will pay big div- 
idends, many speakers asserted. Don 
Dalton, Thiem Products Co., said that 
with the emphasis on production, 
fundamentals of good sand practice 
techniques must not be overlooked. 
He advocated getting good control 
of materials by reducing variables to 
a minimum. Dalton also recommend- 
ed measuring by weight not volume, 
close control of sand by grain dis- 
tribution, use of dry sands, and equip- 
ment maintenance. He said that core 
coatings are important but they can 
not make a bad core good. 

Marvin Evans, consulting metallur- 
gist, discussed the heat treating of 
cast iron. Uniformity of temperatures 
in heat treating ovens and furnaces 
was stressed as being highly impor- 
tant. He also discussed control of 
physical properties through heat 
treatment, emphasizing that custom- 
er requirements are making control 
of physical properties increasingly im- 
portant. 

Progress in new core development 
lies in the field of synthetics, said 
Edward F. Koglin, G. E. Smith, Inc., 
who discussed the cold set and the 
newer cold cure processes for job- 
bing shops and the furfural cores for 
high production shops. 


Warning to Patternmakers 


New developments in plastics and 
patterns were covered by Stan Mun- 
son, Ren Plastics, Inc., and R. J. 
Christensen, Wisconsin Pattern Work 
Inc. In explaining the Shaw process 
Christensen warned _patternmakers 
that toolrooms are taking over much 
of the pattern business. Further busi- 
ness will be lost, said Christensen, 
if the patternmaking industry does 
not keep pace with technical devel- 
opments. 

Use of exothermics on malleable 
iron were discussed by Jack W. Gid- 
dens, Foundry Services, Inc., who 
outlined their advantages. Latest de- 
velopments in pyrometry were cov- 
ered by Douglas Johnston, Barber 
Coleman Co. Allan Goldblatt, Ap- 
plied Research Corp., dealt with 
foundry control of all elements in 
cast iron with the quantovac. Found- 
ry flexibility through automation was 
explained in a film by Carl Schopp, 
Link-Belt Co. 

A major change in cupola opera- 
tion, the injection of materials into 
the melting zone was seen as a pos- 
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sibility by George Anselman, Ansel- 
man Foundry Services, in his talk 
on Pneumatic Chip Injection by the 
Roxy Process. 

Other speakers were AFS Regional 
Vice-President H. M. Patton who 
spoke on the future of AFS and Dean 
Wendt, University of Wisconsin, who 
alerted foundrymen to the fact that 
new materials are now being created 


with unusual properties as the result 
of applying new theories developed 
in solid state physics. 

Lawrence S. Krueger, Pelton Steel 
Casting Co., served as conference 
chairman assisted by co-chairmen 
Prof. P. C. Rosenthal, University of 
Wisconsin, Howard Voit, Sterling Na- 
tional Industries, and Richard Ball- 
mann, General Castings Corp. 


Emphasize Production Techniques 
at 29th Southeast Regional 


Production techniques for improv- 
ing quality and cutting costs, im- 
proved worker environment, and ac- 
curate accounting procedures were 
emphasized at the Southeastern Re- 
gional Foundry Conference. 

Speakers presented their solutions 
to how foundries can maintain and 
increase their share of the metal fab- 
rication market. Purity of metal, qual- 
ity of castings, and close attention 
to details were listed as the goals, 
either present or future. 

A picture of what the foundry 25 
years from today may look like was 
painted by C. A. Sanders, American 
Colloid Co. In large part, Sanders’ 
prediction for the future was based 
on equipment and practices he had 
observed in European metalcasting 
plants. Increasing competition from 
low-cost, high-quality European cast- 
ings was seen by Sanders. 

Among the equipment and proc- 
esses likely to be a part of the found- 
ry of tomorrow are: an increasing use 
of electronics, composite patterns, vac- 
uum melting and alloying, new shake- 
out and pouring equipment, and im- 
proved gating practices. 

Said Sanders, “It is our opinion 
that the foundry will eventually re- 
place 70 per cent or better of all 
present machining operations and the 
foundry will simply be a tool to cast, 
clean, and perhaps grind surface are- 
as ready for final assembly.” 

Immediate problems facing found- 
ries were tackled by succeeding 
speakers who outlined programs rang- 
ing from improved metal melting to 
plant safety. , 

Improved cupola operations were 
detailed by H. W. Schwengel, Mod- 
ern Equipment Co., and W. W. Levi, 
consultant. Advantages of water- 
cooled cupolas were listed by 
Schwengel as decreased cost for re- 
fractory and maintenance, extension 


of melting over prolonged periods of 
time, and superior flexibility and 
control. 

The water-cooled cupola was de- 
fined as a liningless, externally water- 
cooled shell with protruding water- 
cooled tuyeres and a neutral refractory 
in the well. The construction, ex- 
plained Schwengel, as well as the 
type of refractory, makes it a neutral 
melting vessel that can be operated 
with a basic, acidic, or neutral slag 
in keeping with the flux materials 
charged. 

Its greatest advantage, pointed out 
Schwengel, is the flexibility it possess- 
es through the use of controlled slag, 
making possible substitutions over a 
wide range of materials. 

Good carbon control is essential to 
quality control, emphasized Levi. “In 
most ordinary irons, carbon is the 
most important element, having three 
times as much influence on the phys- 
ical and mechanical properties of the 
metal in the castings as does either 
silicon or phosphorous,” Levi empha- 
sized to ferrous foundrymen. 

He pointed out that the percent- 
ages of silicon and phosphorus in the 
iron at the cupola spout have an 
important bearing on carbon pick-up 
during melting. He observed, “In or- 
der to make a reasonably close esti- 
mate of the carbon at the spout, the 
percentages of silicon and phosphor- 
us and the carbon percentage must 
be known. This requires a knowledge 
of the composition of the metallic 
components in the charge. Once the 
cupola charge has been calculated, 
each component must be carefully 
weighed on equipment which is sen- 
sitive over the range in which it is 
to be used.” 

Aluminum risering, feeding, and 
degassing were covered by Donald 
Wyman, Exomet, Inc. He rated the 
degassing techniques in order of ef- 
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fectiveness as chlorine, solid com- 
pounds, and nitrogen. Wyman also 
spoke on the grain refining ability of 
titanium, boron, and a combination 
of the two. He explained how insulat- 
ed risers promote solidification and 
allow use of fewer and smaller risers. 


Cutting Production Costs 


Core and mold blowing equipment 
was the subject of a talk by Law- 
rence Pridmore, International Mold- 
ing Machine Co. Two points con- 
stantly stressed were the importance 
of proper venting, and size and loca- 
tion of blow holes. Pridmore ex- 
plained that without vents, a core 
box acts like a cylinder. He briefed 
foundrymen on mold blowing or flask 
filling, in which critical portions are 
blown and the remainder of the flask 
filled with sand and then squeezed. 
He observed that many machines 
can be converted to core blowing re- 
gardless of their age or the materials 
to be blown. 

Production savings combined with 
sand uniformity are available through 
sand reclamation, C. T. Jones, Na- 
tional Engineering Co., told South- 
eastern foundrymen. Of the three 
reclamation types, thermal, wet, and 
pneumatic, Jones recommended the 
pneumatic unit. 

Lack of understanding as to the 
role of sand reclamation has prevent- 
ed more universal use, he stated. 
Jones defined the process as “Per- 
forming work on individual waste 
sand grains in such a manner as to 
return the grain surfaces to a condi- 
tion where they will perform as sat- 
isfactorily as, or better than, new 
sand in subsequent molding or core- 
making functions.” 

Through slides Jones showed how 
the original sand grain undergoes 
changes in size, appearance, and 
characteristics through additions and 
processing. Use of reclaiming units 
strip sand grains of clay coatings, car- 
bonaceous and vitrified clay coatings, 
and combustibles. 

Properly applied reclaiming equip- 
ment has in some instances resulted 
in a 67 per cent reduction in new sand 
usage, indication a considerable avail- 
able savings in new sand purchases. 
Jones pointed out that sand reclama- 
tion is not a mysterious new variable 
to be avoided, but a simple, useful 
foundry tool for cutting foundry op- 
erating costs. 

Attention to details and an under- 
standing of snagging and cutoff prin- 
ciples will return big dividends to 
foundrymen, promised J. A. Mueller, 
Carborundum Co. These savings are 
based on the selection of the proper 
wheel to do the job and using it 
at the most efficient speeds and feeds. 
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He emphasized that grinding 
wheel costs can be reduced through 
the use of faster cutting but shorter 
lived grinding wheels. A critical study 
of published data and _ individual 
foundry grinding operations were rec- 
ommended as a means of lowering 
total casting costs. 

How can U. S. foundrymen com- 
pete with other methods of metal 
fabrication and the growing threat 
of foreign competition based on 
cheap labor? Through new technol- 
ogy and improvement of current 
practices, said Harry Kessler, Mee- 
hanite Metals Corp. Even more im- 
portant, pointed out Kessler, is a 
quick, accurate cost program. Five 
elements were listed as needed for 
determining foundry costs. These are: 

1) Labor costs including direct, in- 
direct, supervisory and foundry. 

2) Indirect materials costs includ- 
ing metals costs (less the credit for 
returns), fuel and ferro alloys costs. 

3) Indirect materials cost includ- 
ing foundry and maintenance sup- 
plies. 

4) Factory overhead including de- 
preciation, plant rent, equipment 
rent, loss on returned castings, sal- 
vage costs, heat, power, air, water, 
freight and express, insurance, pro- 
fessional engineering, telephone and 
telegraph, property taxes. 

5) General and (sales) 
trative overhead costs. 


adminis- 


Effective Cost System 


Kessler pointed out that the vari- 
able costs are labor and overhead. 
The fixed costs are direct and _ in- 
direct materials. By maintaining the 
tonnages, overhead costs remain con- 
stant; by controlling the labor hours 
per ton of good castings, labor re- 
mains constant; and with a fixed cost 
per pound of materials (direct and 
indirect), the costs do not vary. 

The problem facing metalcasters, 
said Kessler, is to change manufac- 
turing methods to offset the increase 
in labor costs and try to maintain 
the volume or reduce the overheads 
in a falling tonnage market. 

New developments in green sand 
molding were detailed by T. E. Bar- 
low, Eastern Clay Products Dept., 
International Minerals & Chemical 
Corp. Said Barlow, “The big change 
in green sand molding has been the 
recognition of the extreme value of 
the elimination of mold wall move- 
ment to produce castings which are 
close to dimension and free of de- 
fects.” 

He pointed out that not only are 
customers satisfied but foundries ben- 
efit through lower casting losses and 
increased yield coming from the re- 


duction of riser systems and lower 
scrap. For that reason strengths have 
been operated at a higher level and 
the special additives are involved for 
permitting these higher levels. The 
additives were described in detail to 
show the effect of each on the vari- 
ous properties. 

Said Barlow, “Popular practice to- 
day might describe a moderate 
strength of 14 to 16 pounds and high 
strengths over 18 pounds. There are 
more and more foundries running 
green strengths in the high range and 
fewer and fewer running in the range 
of weak sands of 8 and 10 pounds. 
Only strong sands are capable of pro- 
ducing high mold densities and, 
therefore, castings which are close to 
tolerances and size. 

A good portion of the talk was 
devoted to describing the reaction of 
each additive when introduced into 
a system of different clay base. It was 
pointed out that these additives did 
not have a generic effect but rather 
had an effect which was in a direct 
function of the clay being used. For 
example, it was observed that the fire 
clay bond sand reacted entirely dif- 
ferent to the addition of cereal and 
wood flour than did the western and 
southern bentonite sands. 

Important savings may be had by 
foundrymen through proper use of 
ventilation, said H. J. Weber, AFS 
Director of Safety, Hygiene and Air 
Pollution. Weber discussed mistakes 
frequently made by foundries which 
invariably prove to be expensive. 

Some of the principal mistakes are: 

1) Failure to introduce air to re- 
place the amount exhausted. This 
makes the operation of the ventila- 
tion system more and more ineffec- 
tive as the vacuum in the plant in- 
creases. 

2) Failure to recognize that air 
short circuits in the same way that 
electricity does. It will follow the 
path of least resistance. Roof ventila- 
tors have no effect at floor level 
when monitor windows are open. 

3) Failure to realize the differ- 
ence in the behavior of air when it 
is blown and when it is exhausted. 

4) Failure to realize that the ve- 
locity of air decreases as the square 
of the distance from the source of 
the suction. This means that a suc- 
tion opening must be very close to 
the source of any air contaminant. 

Herman Bohr, Jr., served as the 
general conference chairman with Er- 
nest E. Finch as co-chairman. J. L. 
Payne was program chairman and 
Frank Robbins, Jr., was co-chairman. 
The conference was sponsored by 
the Tennessee, Birmingham, and Uni- 
versity of Alabama Student Chapters. 
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CHAPTER NEWS 





Northeastern Ohio Chapter Sponsors 
Extensive Symposium on Sand Topics 


An extensive, four-session sand 
symposium ranging from sand testing 
to the new furan binders has been 
recently completed by the North- 
eastern Ohio Chapter. One session 
was held at the Manger Hotel, the 
remaining three at Case Institute of 
Technology. 

Unbonded Molding Sand and Clay 
Bonds were discussed by Prof. Willis 
G. Lawrence, Alfred University, Al- 
fred, N. Y. Ordinary molding sand 
is a combination of sand aggregate, 
inorganic bonding agent, and water, 
Lawrence stated. He outlined the 
constitution of bentonites and ex- 
plained how small amounts of water 
are adsorbed to the surface of the 
clay particles, forming strong but brit- 
tle films. 

Above one per cent, but below a 
certain limit, additional water fills 
voids between grains to give plastici- 
ty. Other properties -of clay bonds 
affected by water content are dry 
strength, wet strength, and swelling 
volume 

Mulling and Compacting Molding 
Sands were outlined by Prof. R. W 
Heine, University of Wisconsin, Mad- 
ison, Wis. He pointed out that mull- 
ing is the mixing of ingredients and 
coating of sand grains but that it 
is also agglomeration and_ attrition. 
Correct mulling is a balanced mix- 
ture of agglomeration and _ attrition. 

Heine stated that a good mold 
has a bulk density of 90-95 pounds 
per cubic foot, good mold hardness, 
and is faithful to the pattern. Maga- 
zine molding—filling molds by air 
pressure followed by a light squeeze 
—was suggested by Heine to be the 
molding method of the future. 

Oil-Bonded and Shell Cores, was 
presented by Edward C. Zuppann, 
Lakeshore Div., Bendix Corp., St. 
Joseph, Mich. He described jolt over- 
hang and jolt sag tests which were 
used to evaluate various mixes of 
cereal, core oil, and other coremak- 
ing ingredients. Each cereal tested 
had a moisture level for maximum 
overhang strength and sag resistance. 
Southern bentonite was found to be 
the best clay to add for increased 
sag resistance. 

For shell molding, Zuppann sug- 
gested using the coarsest grain size 
that will satisfy finish requirements. 
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Most shell core resins are thermo- 
plastic during coating and are con- 
verted chemically to thermosetting 
resins so that they will harden as 
cores are cured. Sand can be cold 
coated by dissolving materials in al- 
cohol and water, mixing with sand, 
and evaporating the solvents, or hot 
coating can be carried out at 300- 
350 F. Cold coating is simpler but 
uses more costly ingredients. 

COz Process and Furan Cores were 
discussed by Robert J. Mulligan, Fed- 
eral Foundry Supply Div., Archer- 
Daniels-Midland Co., Cleveland. He 
strongly recommended selection of 
the proper process rather than fitting 
a job to the process. Advantages of 
both processes as well as operating 
techniques. 

Be Your Own Sand Detective by 
Joseph Schumacher, Hill & Griffith 
Co., Cincinnati, dealt with the appli- 
cation of sand testing to foundry op- 
erations. He pointed out that the 
big problem is the proper interpreta- 
tion of data. Clay testing is best 
accomplished by the newly devel- 
oped effective clay test. From a 
standardized plot and data on green 
compressive strength and_ shear 
strength, effective clay can be de- 
termined. Other important tests are 
volatile carbon content analysis,dry 
compression test, and mold hardness 
test. A minimum pressure of 40 psi 
should be exerted over the mold sur- 
face and 50 psi is preferred.—by 
Wallace D. Huskonen 


BRITISH COLUMBIA—Conventional and new 
core processes were explained by R. J. 
Mulligan, Archer-Daniels-Midland Co., left. 
On right is former Chapter Chairman Jim 
Hornby, Balfour Guthrie Co.—by J. G. Smith 


NORTHWESTERN PENNSYLVANIA—One of the 
youngest AFS members, F. B. Bueg, Arrow 
Castings Co., serves as the official chapter 
greeter.—by Walter Napp 


BRITISH COLUMBIA—Brian Travis, left, is 
presented with the AFS PATTERNMAKERS’ 
MANUAL by Chapter Chairman Henry Brom- 
ley. Travis also received a one year’s mem- 
bership in AFS upon his completion of his 
apprenticeship.—J. G. Smith 


CHICAGO—Speaker W. D. Chadwick _in- 
inspects projection equipment prior to talk. 
—by George DiSylvestro 


TENNESSEE—Improving castings through sand 
practice was explained by W. A. Hambley, 
Krause Milling Co., center. Others are Chair- 
man Thomas A. Deakins and Vice-Chairman 
James L. Payne.—by John D. Kling 





Rochester Chapter 


Holds Joint Meeting 


Weapons and weapon systems un- 
der development for the national de- 
fense were outlined at a meeting 
with the American Society of Metals 
and the Production Supervisors’ 
Group of the Industrial Management 
Council. 

John H. Garrett, chief of the Ma- 
terial Div., Office of the Director of 
Defense Research and Engineering, 
analyzed the materials problems 
faced by designers and production 
personnel. Prime functions of organi- 
zations working on material problems 
were indicated.—by Haerle Wesgate. 


Tri-State Chapter 
Uniform Casting Quality 


Each foundry should develop a 
casting engineer from within its com- 
pany to head up an effective qual- 
ity control program, advised R. H. 
Jacoby, St. Louis Coke & Foundry 
Supply Co., St. Louis. 

Clear, accurate records are essen- 
tial in each department, he stressed. 
He also recommended that a train- 
ing program be developed for each 
department.—by Bobby Bell 


PIEDMONT—A sand demonstration was held at a recent chapter meeting. The group with 


138 members had an attendance of 138. Shown are: Donald Kling, Ross-Meehan Foundries, 
Chattanooga, Tenn.; Prof. Couch, Clemson College; William Cosby, Glamorgan Pipe & Foundry 
Co., Lynchburg, Va.; Dixon Brook, DeBardeleben Coal Corp., Birmingham, Ala.; and Robert 
Blakely, Sloss Pig Iron Div., U.S. Pipe & Foundry Co., Birmingham. Plant visits were made to 
Lynchburg Foundry and Glamorgan Pipe & Foundry.—by Larson E. Wile 


NORTHWESTERN PENNSYL- 
VANIA—Mechanization and 
modernization of foundries 
was explained by lL. B. 
Knight, Lester B. Knight & 
Associates, Chicago, right. 
Others are Chairman W. J. 
Miller and Vice-Chairman 
C. H. Bendig.—by Walter 
Napp 
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NORTHWESTERN PENNSYL- 
VANIA—Visitors at a recent 
meeting included G. V. 
Cruickshank, Pittsburgh 
Chapter; G. E. Goetsch, 
Western New York; and 
Northeastern Ohio Chapter 
Chairman N. J. Stickney.—by 
Walter Napp 


PITTSBURGH—Chapter offic- 
ers: Secretary-Treasurer, E. P. 
Buchanan; Vice-President 
C. E. Peterson; and Presi- 
dent W. OD. Hacker.—by 
Walter Napp 


SOUTHERN CALIFORNIA— 
How welding can be profit- 
ably used in foundries other 
than for salvage were out- 
lined by J. Marden, Eutectic 
Welding Alloys Co., center. 
Others: Chairman C. F. Weis- 
gerber and Program Chair- 
man A. Tuzzolino.—by R. V. 
Grogan 


PIEDMONT—T. €. Barlow, 
Eastern Clay Products Dept., 
International Minerals & 
Chemical Corp., Skokie, IIl., 
right, receives congratula- 
tions from Chapter Chairman 
Rickford Hanner.—by Larson 
E. Wile 


ONTARIO—Quality control 
and the foundry industry 
were explained by W. 
Moggridge, Canada Iron 
Foundries, Ltd., left, and D. 
L. Watson, Galt Brass Co., 
center. P. Goodwillie, Amer- 
ican Standard Products 
(Canada) Ltd., served as 
technical chairman.—by E. J. 
Skelly 


PHILADELPHIA — Modern 
cleaning techniques were 
discussed by Ralph Lash, 
Lebanon Steel Foundry Co., 
center. Others are Chapter 
Chairman R. C. Stokes and 
Technical Chairman Harold 
L. Kurtz—by Leo Houser 
and E. C. Klank 


Metropolitan Chapter 
Preventive Maintenance 


A maintenance program producing 
profits was explained by C. E. Fausel, 
Chicago Foundry Co. Included in the 
plan were: 

Plotting of trends through complete 
records on lubrication, life of replace- 
ment parts and work performed. Lu- 
brication of all equipment was coded 
on file cards so that greasers had es- 
sential information easily available. 

Electricians kept track of the am- 
perage on all equipment. Increases 
in current requirements led to a com- 
plete machine inspection to determine 
the cause—often eliminating extensive 
repairs. 

The expected life of replacement 
parts was predicted on the basis of 
past performance with substitutions 
made on schedule even though in 
apparent good working order.—by 
Charles Muller 


Twin City Chapter 
Aluminum Gating Practices 


Much trouble with feeding and gat- 
ing aluminum castings originates with 
the ease in which aluminum forms 
oxides, G. Leslie Armstrong, U.S. 
Reduction Co., pointed out. 

When this oxide has formed it is 
extremely difficult to separate it from 
the clean metal, he said. Another 
problem pointed out was hydrogen 
pick up which can come from the 
water of crystallization in various ma- 
terials. 

Good gating practice is essential 
because of the 5-7 per cent contrac- 
tion on solidification and the low 
density of the aluminum alloys, said 
the speaker. He recommended run- 
ners in the drag and gates in the cope, 
runner extensions and tapered sprues 
and wells.—by Matt Granlund 


Twin City Chapter 
Cupolas and Refractories 


Loss or wear in cupola linings is 
due to chemical, mechanical, and 
thermal factors, said T. E. Barlow, 
Eastern Clay Products Dept., Inter- 
national Minerals & Chemical Corp., 
Skokie, Ill. The primary factor, he 
pointed out, was the limestone in the 
charge chemically dissolving the lin- 
ing. 

Mechanical wearing of the lining is 
due by the blast moving the finer 
particles upward and outward, he 
pointed out. “The lining does not 
burn out but an increase in tempera- 
ture accelerates the chemical and 
mechanical factors,” he stated.—by 
Matt Granlund 





PITTSBURGH—Electric furnace for steel cast- 
ing was talk by S. F. Carter, American Cast 
Iron Pipe Co., Birmingham, Ala., left. On 
right is discussion leader 1. W. Sharp, Wal- 
worth Co.—by Walter Napp 


CENTRAL NEW YORK—How cereal binders 
may be used advantageously in foundry 
operations were explained by David Longue- 
ville, Corn Products Sales Corp., right. On 
left is Technical Chairman James Oschner, 
Crouse-Hinds Co.—by Anthony T. Izzo 


WESTERN MICHIGAN—Attending a recent 
meeting were AFS Regional Vice-President 
D. W. Boyd, Engineering Castings, Inc., Mar- 
shall, Mich.; Chapter Chairmen W. A. Black- 
mer, Muskegon Piston Ring Co., Sparta, 
Mich.; and AFS Director Nominee C. J. 


Lonnee, Alloyed Gairon Castings Corp., Ra- 


venna, Mich.—by J. L. Brooks 


CHICAGO—Attending the annual ladies night 
as guests were former AFS President Frank 
Shipley and his wife from Peoria, Ill. 


CHICAGO—Relaxing at the annual ladies night 
were Chapter Reporter George DiSylvestro 
and his wife. 


CENTRAL ILLINOIS—The theory that water is 
the actual binder, not clay, was advanced by 
C. E. Wenninger, Beardsley & Piper Div., 
Pettibone Mulliken Corp., Chicago. He pre- 
dicted that it is possible that molds may be 
made of sand, clay, and water only. Ben- 
tonites, fireclay and their reactions with water 
were explained from a scientific standpoint. 
—by Charles W. Search 


NEW ENGLAND—The importance of gray iron castings in the American machine tool 
industry was explained by James Meehan, right. Others are Chapter President P. C. Smith, 
General Electric Co.; S. J. Gay, Connecticut Coke Co.; and Chapter Vice-President L. W. 


Greenslade.—by J. H. Orrok 
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deoxidizers 


Ohio Ferro-Alloy’s calcium-silicon 
and calcium-manganese-silicon are 
widely used as deoxidizers and 
degassifiers for cast steel. Avail- 
able in a wide choice of sizes, 
calcium-silicon and calcium-manga- 
nese-silicon are particulary helpful 
in avoiding undesirable inclusion 
types. 


Steel foundries have also report- 
ed improved ductility and fluidity 
when these calcium alloys are 
used. 

For consultation without obligation 
on the ways calcium-silicon or 
calcium-manganese-silicon may 
benefit you, please write our 
Foundry Service Department. 
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Texas Chapter 
Careers in Metalcasting 


Because of the nature of the found- 
ry industry and the critical demands 
made upon its cast production, every 
day brings new challenges and new 
opportunities to make a better product 
in a better way. These provide chal- 
lenges which many young engineers 
seek, said W. C. Jeffery, McWane 
Cast Iron Pipe Co., Birmingham, Ala., 
in addressing foundrymen and _stu- 
dents from Texas A & M Student 
Chapter. 

Six considerations were recommend- 
ed by Jeffery for students in evalu- 
ating careers. What the foundry 
industry has to offer in each was out- 
lined by the speaker. 

To what degree will the work be 
interesting, challenging, and satisfac- 
tory? Said Jeffery, “The cast metals 
industry provides a variety of career 
opportunities in such fields as produc- 
tion, research, design, product devel- 
opment, and sales.” 

What opportunities will I have to 
further my abilities? To this Jeffery 
pointed out the industry’s advances 
during the past 20 years. 

What are the opportunities for ad- 
vancement? In answer, Jeffery cited 
examples of students who have as- 
sumed positions of responsibility in 
relatively short time. 

What salary will I be paid now? 
What salary potentials are possible in 
the company in the future? Said Jef- 
fery, “Because there are so many op- 
portunities in the foundry industry, 
the new engineers who prove their 
capacity and capabilities seem to move 
faster up the ladder to management 
responsibilities in the cast metals in- 
dustry.” 

Where will I be located? Where are 
the possible geographic locations in 
the future? Commented Jeffery, “Al- 
though there are areas of industry 


concentration, every state in the union 
has some foundry activity. You need 
not move from one area of the country 
to another to take advantages of the 
excellent opportunities in cast metals.” 

What effort does the company exert 
to establish and maintain a profession- 
al climate? Jeffery outlined the his- 
tory and purpose of Foundry Educa- 
tional Foundation and contributions 
from other professional groups such 
as AFS.—by C. Eugene Silver 


Michiana Chapter 
Conducts Split Sessions 


How to produce sound brass cast- 
ings and operating recommendations 
for cupolas were presented recently 
by F. L. Riddell, H. Kramer & Co., 
and E. C. Mathis, Pickands Mather & 
Co. 

Riddell discussed the physical 
properties of several brasses and the 
effects of different contaminants. 
Slides were used to stress the impor- 
tance of strict metallurgical control. 

Mathis observed that much remains 
to be learned cn cupola operation 
but recommended a blend of the 
theoretical and practical observations. 
In discussing combustion relations in 
a deep coke bed, he stated that 
gases whip up through the cupola at 
approximately 60 miles per hour. He 
emphasized that combustibility refers 
to two reactions. The first is the re- 
action of oxygen on carbon; the sec- 
ond is the reaction of carbon dioxide 
on carbon. For each per cent of car- 
bon dioxide, there is a fixed amount 
of carbon monoxide formed. 

It it is much easier to loose a coke 
bed with an underblast than with an 
overblast, stated the speaker. 

Mathis described charging devices 
and various methods of putting the 
material into the cupola.—by Joe Laz- 
zara 


TEXAS—Career opportunities in the cast metals industry were outlined by AFS Director 
W. C. Jeffery, McWane Cast Iron Pipe Co., Birmingham, Ala., to a joint meeting with 
students from Texas A & M. Shown are: Texas Chapter Chairman E. A. Schlotzhaver, Jr.; 
Thomas Gabriel, instructor, workshop practice, University of Ceylon; Texas A & M Student 
Chapter Chairman B. F. Gallagher; Dr. Simmane, head of Mechanical Engineering Dept., Texas 
A & M; and speaker Jeffery.—by C. Eugene Silver 
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San Antonio Section 


Gating and Risering 


Principles of gating and risering 
were discussed by a three-man panel 
Participating were Ed Pruske, Alamo 
Iron Works, Dennis Yell, S. A. Ma- 
chine & Supply Co., and Harold 
Fraunhofer, K. O. Steel Castings, Inc. 

Various examples were shown of 
how foundries differ in gating and 
risering techniques. 

At the previous meeting, Jim Reedy, 
Hill & Griffith Co., outlined coreroom 
practices including shell cores, hard 
baked cores, CO2 cores, and certain 
applications where collapsible cores 
are essential.—by Frank Page 


Tri-State Chapter 
Non-Ferrous Practices 


A continual effort to produce in- 
creasingly improved castings must be 
the goal of all foundrymen, stated 
Jack Dee, Dee Brass Foundry, Hous- 
ton, Texas, and AFS Regional Vice- 
President. 

Small foundries must not be satis- 
fied with reasonably good castings, 
said Dee. He emphasized that no 
foundry can progress without exper- 
iments and research and that quality 
control must be applied by found- 
ries regardless of size. Pattern equip- 
ment and pouring for both shell and 
green sand were also discussed.—by 


Bobby Bell 


| 
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TRI-STATE—Chapter Vice-Chairman Frank M. 
Scaggs, left, listens to R. H. Jacoby, St. Louis 
Coke & Foundry Supply Co., elaborate on 
the principles of uniform casting quality.—by 
Bobby Bell 


ST. LOUIS—Use of exothermics was explained 
at a recent meeting by H. Paul Stephenson, 
Pittsburgh Metals Purifying Co., Mars, Pa., 
left. On right is Technical Chairman A. 
Litzau, Carondelet Foundry.—by W. E. Fecht 





Canton Chapter 
Conducts Panel Program 


Foundry practices were discussed 
at a recent meeting by a four-man 
panel. Centrifugal casting as prac- 
ticed at Shenango Furnace Co., Do- 
ver, Ohio, was discussed by Walter 
Smith. Use of the cold set process 
was explained by Pat Morgan, Bab- 
cock & Wilcox Co., Barberton, Ohio; 
patternshop practices were examined 
by Carl Stansberger, Massilon Steel 
Casting Co., Massilon, Ohio; and use 
of the Taccone molding machine was 
described by Mike Wolf, Rockwell 
Mfg. Co., Barterton, Ohio. 


Jerry Hathaway, Massilon Steel 


AFS 
Chapter Meetings 


APRIL 11-MAY 10 


Birmingham District April 14 
Thomas Jefferson Hotel, Birmingham, 
Ala. . . T. E. Barlow, Eastern Clay 
Products, “Cupola Practice.” 


British Columbia . . April 21 . . Loug- 
heed Hotel, Vancouver, B. C. . . Prof. 
W. M. Miller, University of Washington, 
“Hydraulics of Gating Systems.” April 
28 . . Admiral Hotel, Vancouver, B. C., 
Annual Meeting and Dance. 


Central Illinois . . May 1 . . Vonachen’s 
Junction, Peoria, Ill. . . C. R. Baker, 
Albion Malleable Iron Co., “Evaluation 
of Shell Molding Capability.” 


Central Indiana . . May 1 . . Athenaeum 
Club, Indianapolis . . J. F. Wallace, Case 
Institute of Technology, “Gating and 
Risering.” 


Central Ohio . . May 1 . . Seneca Hotel, 
Columbus, Ohio . . J. Smith, Aluminum 
Company of America, “The Aluminum 
Engine Lightens The Weight.” Past 
Chairmen’s Night and Regional Vice 
President’s Night. 


Chesapeake . . April 28 . . Baltimore En- 
gineers Club, Baltimore, Md. . . D. Mat- 
thieu, Wysong & Miles Co., “Castings 
versus Other Methods of Manufactur- 
ing. 


Chicago . . May 1 . . Chicago Bar Asso- 
ciation, General Meeting. 


Connecticut . . April 21 . . Waverly Inn, 
Cheshire, Conn., “Ladies’ Night.” 


Detroit . . April 20 . . Wolverine Hotel, 
Detroit . . G. S. Maxlow, Ford Motor 
Co., “Preventative Maintenance In The 
Foundry.” 


Casting Co., served as moderator for 
the program which attracted 127 


foundrymen.—by Charles Stroup 


Southern California Chapter 


Choosing the Right Core Process 


The greatest problems that come 
to foundrymen is not through the 
use of the new processes, but rather 
through their misuse, stated R. | 
Mulligan, Archer-Daniels-Midland 


Co., Cleveland. 

He advised foundrymen, in analyz- 
ing their jobs, to make the method 
fit the job. “Don’t get caught in the 
trap of making the job fit the meth 


Eastern Canada .. April 14 . . Sheraton- 
Mount Royal Hotel, Montreal . . Invite 
Your Boss Night, H. J. Weber, AFS, 
“How AFS Can Help Management In 
Safety, Hygiene & Air Pollution Control.” 


Metropolitan . . May 8 . . Military Park 
Hotel, Newark, N. J. . . C. E. Wenning- 
er, Beardsley & Piper Div., Pettibone 
Mulliken Corp., ““Quality Castings 
Through Better Molding Sand Practice.” 


Mid South . . April 14 . . Claridge Ho- 
tel, Memphis, Tenn. . . W. Ellison, 
Archer-Daniels-Midland Co., ““Causes 
and Cure of Casting Scrap Due to 
Cores.” 


Mo-Kan . . April 20 . . Fairfax Airport, 
Kansas City, Kan. R. L. Johnston, 
Whirl-Air-Flow Corp., “Pneumatic Con- 
veying and Boring Injection.” 


Northeastern Ohio . . April 13 . . Man- 
ger Hotel, Cleveland . . Prof. J. M. 
Juran, “Motivation for Quality.” 


Northern California .. April 17 . . Spen- 
ger’s Fish Grotto, Berkeley, Cal. . . Prof. 
W. M. Miller, University of Washington, 
“Hydraulics of Gating Systems.” 


Northern Illinois & Southern Wisconsin 
.. April 11 . . Elks Club, Rockford, Il. 
. . J. S. Schumacher, Hill & Griffith Co., 
“Molding Methods vs. Sand Testing.” 


Northwestern Pennsylvania . . April 24 
. . Erie, Pa. . . Les Giblin, “Human Re- 
lations.” 


April 21 . . Seaway Hotel, 
. “Ladies’ Night.” 


Ontario . . 
Toronto, Ont. . 


Philadelphia . . April 14 . . R. Carpenter, 
Hanna Furnace Corp., “The Cupola: 
Coke Burner or Iron Melter.” 


Piedmont . . May 5 . . Admiralty Hotel, 
Norfolk, Va. . . H. W. Schwengel, Mod- 
ern Equipment Co., “New Developments 
in Equipment for Melting and Charg- 
ing.” 


. . Hotel Webster 
. J. Stana, Warner- 


Pittsburgh . . April 17 
Hall, Pittsburgh, Pa. . 


od; this happens more often than 
many of us are willing to admit,” 
said Mulligan. 

“To avoid this pitfall, you first of 
all have to know what must be 
accomplished in the terms of produc- 
tion rate, dimensional accuracy, sur- 
face finish, detailing, production lim- 
itations such as oven capacity, type 
of metal to be cast, the equipment 
to be used and its condition, and a 
myriad of other factors. You then 
must choose the method that will 
accomplish these goals within these 
limitations in the least possible time,” 
he concluded. 

Nearly 300 foundrymen attended 
the meeting.—R. V. Gorgan 


wasey Co., “Foreman Training.” 


Quad City . . April 17 . . LeClaire Ho- 
tel, Moline, Ill. . . C. E. Drury, Central 
Foundry Div., GMC, “Pouring Effect on 
Scrap.” 


Rochester . . May 2 . . Manger Hotel, 
Rochester, N. Y. . . Election of Officers. 


Saginaw Valley . . May 4. . R. Podelsak, 
Chevrolet Div., GMC, “Customers View- 
point of Castings.” 


Southern California . . April 14 . . Rod- 
ger Young Auditorium, Los Angeles 

Prof. W. M. Miller, University of Wash- 
ington, “Hydraulics of Gating Systems.” 


April 28 . . Read House, 


Annual Ladies’ 


Tennessee . . 
Chattanooga, Tenn. 
Night. 


Texas . . April 28 . . Angelina Hotel, 
Lufkin, Texas, “Symposium on Casting 
Defects.” Panel Moderator: H. H. Jud- 
son, University of Houston 


Texas . . San Antonio Section . . April 18 

. Kincaid-Osburn Steel Castings, Inc., 
San Antonio, Texas . . Bill Merkel, 
“Close Tolerance Castings.” 


Toledo . . May 3. . Plant Trip . . Cen- 
tral Foundry Division GMC, Defiance, 
Ohio. 


Twin City .. April 11 . . Jax Cafe. . 
Minneapolis . . R. T. Lewis, Keen 
Foundry Co., “Are Your Costs Reliable?” 

May 2... Helm Kausel Foundry, 
Minneapolis . . F. F. Junger, “The Good 
and Not so Good In Casting Supply Re- 
lations.” 


Washington . . April 20 . . Engineers 
Club, Seattle, Wash. . . Prof. W. M. 
Miller, University of Washington, “Hy- 
draulics of Gating Systems.” 
Western New York . . May 4. . Shera- 
ton Hotel, Buffalo, N. Y. 


Wisconsin . . April 14 . . Hotel Schroed- 
er, Milwaukee . . Sectional Meeting . . 


May 5. . Old Timers-Apprentice Night. 
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‘Foundry Trade News 





Foundry Educational Foundation . . 

has named four 1961 Wheelabrator 
Fellowship winners. They are: Rob- 
ert G. Chambers, 24, Jonesboro, Ga., 
who has just completed two years of 
active duty in the U. S. Army after 
establishing an exceptional record at 
Georgia State College. He plans to 
do graduate work at the University of 
Alabama. David B. Routledge, 22, 
Lexington, Ky., held an F.E.F. schol- 
arship in his undergraduate days at 
the University of Kentucky and will 
continue his studies there. 

William F. Stuhrke, 21, Cleveland, 
who will graduate in June from Case 
Institute of Technology with a de- 
gree in metallurgical engineering and 
will continue his study at Case at 
the graduate level. Thomas H. Stef- 
fen, 22, Chicago, who will graduate 
from University of Illinois in June 
with a degree in Mechanical Engi- 
neering. In addition to being a Tau 
Beta Pi he was awarded the scholar- 
ship key for class honors three times. 
He will study engineering and mar- 
keting at the graduate level. 

The 14th annual college-industry 
conference will be held April 19-20 
at the Hotel Statler-Hilton in Cleve- 
land. The program is built around 
two major themes, the F.E.F. gradu- 
ate and the F.E.F. undergraduate. 
Former F.EF. scholarship holders 
will discuss the F.E.F. graduate, his 
role in design and application, tech- 
nical sales and service, supervision 
and management, and education. Un- 
der the undergraduate and the found- 
ry industry will be discussed summer 
employment and case histories. 


Gene Conreaux & Co. . . . Indianapo- 
lis, has been named as distributors 
for Lawrence Refractories in Indiana, 


eastern Illinois and northern Ken- 
tucky. 
Aluminum Association recently 


sponsored a 75th anniversary pro- 
gram at Oberlin College, Oberlin, 
Ohio, the town in which Martin Hall 
discovered the electrolytic reduction 
process. 


Dow Chemical Co. Midland, 
Mich., has formed a new Metals Dept. 
to be responsible for various Dow 
activities in magnesium and other pri- 
mary metals including development 
of primary magnesium for die casting, 
chemical uses of magnesium, and oth- 
er metals. The new department will 
be separate and distinct from Dow 
Metal Products Co. Div., which re- 


mains responsible for processing and 
fabrication of aluminum, magnesium, 
and other mill products. With the 
establishment of the new Metals Dept. 
Dow’s Magnesium Sales will now be 
known as Metals Sales handling the 
sale of primary magnesium, alloy in- 
got, and cast anodes, as well as oth- 
er metals. 


American Zinc Institute has 
moved its Detroit headquarters to 
638 New Center Bldg., Detroit, 2. 


Kaiser Refractories & Chemicals Div. 

. Kaiser Aluminum & Chemical 
Corp., has changed the name of two 
of its sales subsidiaries to that of the 
parent. These are: Fire Brick Serv- 
ice Co., Indianapolis, Frank B. Boyd, 
Jr., district sales manager; and Fire 
Brick Specialties Co., Rock Island, 
Ill., Frank M. Moser, district sales 
manager. 


Detroit Electric Furnace Div. 
Kuhlman Electric Co., has moved 
from Bay City to 11405 E. State 
Fair Ave., Detroit, 34. 


Ford Foundation . . . has given $3,- 
110,000 to four Southern universities 
to strengthen and expand engineer- 
ing at the doctoral level. Receiving 
grants are: Georgia Institute of Tech- 
nology, $680,000; University of Flor- 
ida, $695,000; North Carolina State 
College, $760,000; and University of 
Texas, $975,000. 


Allis-Chalmers Mfg. Co. . . . is liqui- 
dating its No. 2 Gray Iron Foundry 
building, Milwaukee, to make room 
for a tractor assembly line. 


Casting Engineers is the new 
name for Jelrus Precision Casting Co., 
New York, assuming the same cor- 
porate identity as its parent compa- 
ny in Chicago. Casting Engineers is 
a division of Consolidated Foundries 


& Mfg. Corp. 


Radionics, Inc. . . . now has its en- 
tire line of gamma radiographic cam- 
eras, sources, and equipment sold ex- 
clusively in U. S. and Canada by 
Philips Electronics Div., Philips Elec- 
tronic & Pharmaceutical Industries 
Corp. Radionics will continue to in- 
dependently market a new line of 
nuclear gages. 


Society of Die Casting Engineers . . 
has elected officers: President, John 
L. MacLaren, Aluminium Ltd. Sales, 





















Inc., New York; Vice-President, Earle 
W. Rearwin, Reed-Prentice Div., 
Package Machinery Co., East Long- 
meadow, Mass.; Secretary, M. R. Ten- 
ebaum, Lester-Phoenix, Inc., Cleve- 
land; Treasurer, Lee G. Axford, Ford 
Motor Co., Detroit. 


Hamilton Foundry, Inc. Foundation 

. and Decatur Casting Co. Foun- 
dation, have given stock valued at 
$103,105 to the University of Cincin- 
nati to establish in perpetuity a chair 
honoring Peter E. Rentschler, presi- 
dent, Hamilton Foundry, Inc., Hamil- 


ton, Ohio. 


Kramer Brothers Foundry Co. . . 
Dayton, Ohio, has purchased control- 
ling stock interest in Dayton Auto- 
matic Stoker Co., Dayton. In 1959 
Kramer Brothers purchased the stoker 
business of Brownell Boiler Co. Since 
then Brownell Stoker & Combustion 
Co. has been operating as a separate 
corporation. Kramer Brothers will fur- 
nish all gray iron castings used by 
Dayton Automatic Stoker. 


Casting Equipment, Inc. . . . has been 
formed by Allen J. Filipic and J. 
Doyle Robbins, formerly sales engi- 
neers for Osborn Mfg. Co., Cleveland, 
and will represent foundry equip- 


ment manufacturers in Ohio, western 
Pennsylvania, West Virginia, and 
eastern Kentucky. 


Eastern Co. . . . is the new name of 
Eastern Malleable Iron Co., Nauga- 
tuck, Conn. The company, which is 
undergoing a diversification program, 
operates eight divisions. 


Lord Chemical & Equipment Div. . . . 
Wheelabrator Corp., is the new cor- 
porate name for the former Lord 
Chemical Corp., York, Pa. It will con- 
tinue to manufacture in York and 
Red Lion, Pa. The Lorco name will 
apply to all products in this division. 


General Electric Co. . . . Waterford, 
N. Y. named Frederic B. Stevens, 
Inc., Detroit, as a distributor of its 
silicone products for the foundry in- 
dustry. Stevens organization, will han- 
dle distribution of silicone products 
for foundry use in the northeastern 
and midwestern sections of the coun- 
try. Stevens will also handle line of 
G-E solvent-type parting agents as 
well as high temperature silicone 
greases and fluids. 


Metcut Research Associates, Inc. .. . 
Cincinnati, announces formation of a 
machining data center, to aid solving 





With infinitely variable speed over a wide range it is 
possible for the operator to select the exact speed 
desired for the particular sample at hand. The complete 
speed range is controlled by turning a knob. No crank- 


aerospace maching problems. Diffi- 
cult-to-machine materials such as 
tungsten and ultra high strength steels 
and new, novel processes for remov- 
ing metal will be studied. The data 
center, Cincinnati, will serve as a 
national center for collection, analy- 
sis, correlation, dissemination, and 
interpretation of machining informa- 
tion, and to assist science and indus- 
try through better knowledge. 


Newton-New Haven Co. . . . New 
Haven, Conn., appointed the Hilker 
Co. as exclusive sales representatives 
in the southeastern territory, for cus- 
tom producers of zinc and aluminum 
die castings. 


Cleveland Metal Abrasive . . . Cleve- 
land, has completed its Cleveland 
plant expansion program, and intro- 
duced new specialized services to 
steel mills, foundries, enameling 
plants, and forge shops. 


Harcast Co., Inc. . . . has acquired 
Precision-Cast Products of Philadel- 
phia, Penn. 


Precision Metalsmiths, Inc. . . . has 
acquired Intricast, Inc. Intricast will 
operate as Precision Metalsmiths, Inc., 
Intricast Div., Loudonville, Ohio. 


METALLOGRAPHIC POLISHERS 


ing is required to change speed, no belts, pulleys or 
mechanical clutches are used, eliminating the source 
of most vibration present in other variable speed polish- 
ers. The electronic control is accomplished through the 
use of only one vacuum tube and the complete elec- 


tronic circuit is mounted on a 4” x 4” panel easily 
accessible on the outside of the motor. 

The 1851 Polimet series is furnished in the Buehler 
steel polishing tables, finished in silver gray hammer- 
tone. The top and edges of the table are black formica. 
One, two, or three unit tables are available. 


Te, PM (0S 





1851-3 


VARIABLE SPEED—100-1200 r.p.m. 
QUIET OPERATION 

VIBRATION FREE 

EASY CONTROL 

HIGH TORQUE—": h.p. 

AVAILABLE IN 1, 2 or 3 UNIT TABLES 
INTERCHANGEABLE BALANCED WHEELS 
VITREOUS FINISHED, EASY TO CLEAN BOWL 


L APPARATUS 
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Induction heating and melting 

bulletin subjects include: low and 
high frequency melting; frequency 
convertors and accessories; vacuum 
melting and degassing; induction bil- 
let heaters for aluminum, copper, 
steel, titanium, and other metals; 
charts on selection of proper frequen- 
cy and melting rates in pounds per 
hour. Ajax Magnethermic Corp. 


Circle No. 49, Pages 129-130 


Special foundry belting . . . eight dif- 
ferent types of belting designed for 
foundry service are described in bro- 
chure. Covering a complete range of 
conveying and elevating operations, 
it details specific belting recommen- 
dations for nearly every usage and op- 
erating condition encountered in a 
foundry—from casting conveying to 
hot shakeout elevating at temperatures 
600 F. Imperial Belting Co. 
Circle No. 50, Pages 129-130 


Refractory insulation materials 
described in folder. Products provide 
high thermal efficiency and mechani- 
cal strength from room temperatures 
to 1900 F. Recommended thicknesses 
for insulation for various temperatures 
are outlined. Kaiser Refractories & 
Chemicals Div., Kaiser Aluminum & 
Chemical Corp. 
Circle No. 51, Pages 129-130 


Wet abrasive cutting unit . . . de- 
signed for cutting-off operations in 
steel mills, forge shops, and other 
heavy industries is described in bulle- 
tin. Using a 34 in. diameter cutting 
wheel, the unit cuts solids, tubing, 
and structurals at a rate of 7 to 10 
square inches per minute. Allison 
Campbell Div., American Chain & 
Cable Co. 
Circle No. 52, Pages 129-130 


Metal cleaning and finishing 
equipment provided by the company, 
in addition to the firm’s export facili- 
ties, are described in brochure. Over- 
seas installations of blast cleaning 
equipment and dust and fume control 


128 modern castings 


Build an idea file for improvement and profit. 
Circle numbers on literature request card, page 129, 
for manufacturers’ publications. 


equipment are pictured. Wheelabrator 


Corp. 
Circle No. 53, Pages 129-130 


Magnesite-chrome bricks . . . literature 
describes availability of burned, mag- 
nesite-chrome basic brick, with a 
dimpled metal jacket that provides 
built-in expansion. Properties, appli- 
cations, advantages, chemical analysis, 
installation data and other information 
is presented. H. K. Porter Co. 

Circle No. 54, Pages 129-130 


Hoists and cranes . . . are illustrated 
in manual. Highlighted are end trucks, 
enclosed conductors, hoists, crane 
drives and fluid drive motors, trolleys, 
runway rails, hangar fittings, and other 
components for building top riding 
and underslung cranes from 1 to 15 
ton capacity. Consolidated Crane & 
Engineering Corp. 
Circle No. 55, Pages 129-130 


Coupling line . . . including torsionally 
resilient models and additional coup- 
ling types is contained in a 24-page 
catalog. Includes selection data, engi- 
neering data, dimensions, typical ap- 
plications, and special models. Falk 


Corp. 
Circle No. 56, Pages 129-130 


Vacuum furnace . brochure, 24 
pages, covering principles, vacuum 
arc melting types, inducted heated 
furnaces, and resistance heated fur- 
naces. Includes diagrams, technical 
data, and applications. Consolidated 
Vacuum Corp. 
Circle No. 57, Pages 129-130 


Potentiometer . available as strip 
chart recorder, circuiar chart recorder, 
and circular scale indicator, easily 
converted to any model. Twenty-four 
page brochure explains operating fea- 
tures. Minneapolis-Honeywell Regu- 
lator Co. 
Circle No. 58, Pages 129-130 


Needed inventions . . . in metallurgy 
and foundry fields for use by the 
Armed Forces and other government 
agencies are outlined in booklet. Ex- 


amples of developments wanted are: 
fabrication techniques for rocket mo- 
tor combustion chambers; high temp- 
erature, high stress materials in temp- 
erature range of 1500 to 2000 F-.; 
fabrication techniques for refractory 
metals. National Inventors Council. 
Circle No. 59, Pages 129-130 


Panel-type filters... . a recently de- 
veloped panel-type air filter is illus- 
trated in bulletin. Material used in the 
filter is described as a strong fiber 
with a highly irregular cross-section 
that stops ard holds unusually large 
quantities of dust. A diagram indicates 
typical arrangements for the standard 
system. Union Carbide Development 
Co., Div. Union Carbide Corp. 
Circle No. 60, Pages 129-130 


Special motors . . . literature stresses 
stator insulations and full-protection 
features of motors which operate un- 
der severe conditions. Depicted are a 
series of tests given the units, includ- 
ing abrasion, corrosion, thermal, and 
clogging. Performance charts and 
various applications are also given. 
Allis-Chalmers Mfg., Co. 
Circle No. 61, Pages 129-130 


Strengths of nuts, bolts . . . a basic 
explanation of the different kinds of 
strengths involved in metal bolts and 
nuts, plus how these strengths are 
achieved, is available in illustrated 
booklet. Terms such as shear strength, 
tensile strength, yield strength, elon- 
gation, cold working, stress corrosion, 
creep strength, thread strength, tem- 
perature control, and metal fatigue 
are explained. H. M. Harper Co. 
Circle No. 62, Pages 129-130 


Proper use of fluxes . . . subject of 
booklet is how proper use of scientifi- 
cally compounded fluxes aid found- 
ries and die casters in production of 
superior aluminum castings and help 
reduce rejects. Includes detailed in- 
structions on using each of five types 
of fluxes. Apex Smelting Co. 
Circle No. 63, Pages 129-130 


Safety posters . . . the 1961 directory 
of occupational safety posters illus- 
trates 780 different poster designs on 
all phases of safety. Wide selection, 
touching on all phases of accident 
prevention, includes cartoon and hu- 
morous, photographic, serious, subtle 
and straight-to-the-point posters. Na- 
tional Safety Council. 
Circle No. 64, Pages 129-130 


f 


Electrical industrial trucks . . . litera- 
ture illustrates how manufacturing 
techniques affect the value and per- 
formance of units. Also presented are 
standard trucks adapted to solve spe- 





LITERATURE REQUEST SERVICE 





Advertised Products 





Furnaces 21, 25, 121, 4th Cover 


Materials Handling Equipment . 


Metallurgical Apparatus 
Molybdenum Alloys 
Nickel Alloys . 


Parting Agents 


137 


' 
' 
' 
‘ 
' 
' 
' 
; 
' 
' 
; 
' 
' 
: 
' 
' 
' 
: 
: 
: 
' 
' 
; 
. 
: 
' 
: 
‘ 
‘ 
. 
: 
' 
‘ 
‘ 
' 
' 
‘ 
: 
: 


LL. EL Le me Oe ee eee 


Yours . . . For Advancing Metalcasting 


Are you looking for information on any of the subjects listed in the 
left hand column? Our Mopvern Casrtincs advertisers have carefully 
prepared important material on each of these topics to help advance 
your metalcasting practices. You will find it on the page shown opposite 


the subject of your interest. 


Technical literature is also available on these and many other subjects. 
Just circle the correct number on the card helow that corresponds to 
the Circle No. shown with each ad and new product items in “New 
Products and Processes” and “For the Asking” departments. 


Here’s your opportunity to build a valuable reference file of new 
products, processes, and techniques. 
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cial materials handling problems in 
steel mills, foundries and other fields. 
Elwell-Parker Electric Co. 

Circle No. 65, Pages 129-130 
Shell core operation at Albion 
Malleable Iron Co., Albion Mich., is 
described in brochure, which _ illus- 
trates the use of resin-sand cores in 
commercial production. Shalco Div., 
National Acme Co. 

Circle No. 66, Pages 129-130 


Solving gas porosity . .. in aluminum 
castings with degassing material is 
discussed in 4-page bulletin. De- 
signed to produce pressure-tight cast- 
ings of maximum density, it is a met- 
allurgical compound plunged to the 
bottom of aluminum melt. It evolves 
insoluble chlorine and other volatile 
chlorides which bubble through mol- 
ten metal as scavenging gases, re- 
moving hydrogen and non-metallic 
inclusions which cause defects and 
porosity in the casting. Foundry Serv- 
ices, Inc. 
Circle No. 67, Pages 129-130 


Hose fittings . . . catalog lists hose 
fittings and assemblies that are de- 
tachable, reusable, and designed for 
medium and high pressure industrial 
uses. Featured are specification ta- 
bles of single wire braid hose and 
fittings; single wire braid medium 
pressure hose assemblies; double wire 
braid hose and fittings; and double 
wire braid high pressure hose assem- 
blies. Lenz Co. 
Circle No. 68, Pages 129-130 


High vacuum components. . . includ- 
ing mechanical and diffusion pumps, 
valves, gages, accessories, portable 
pumping systems, coaters, furnaces, 
electron beam welders, altitude cham- 
bers, and freeze drying equipment 
are featured in catalog. NRC Equip- 
ment Corp. 
Circle No. 69, Pages 129-130 


Roller hearth furnaces . . . gas or 
electric, are described in bulletin. 
Units offer high production, top qual- 
ity, economical annealing, hardening, 
brazing, sintering, and general heat 
treating. Dratvings and copy explain 
design features of various compo- 
nents of the furnaces. General Elec- 
tric Co. 
Circle No. 70, Pages 129-130 


Blast cleaning . . . five heavy-duty 
blast cleaning barrels, with work ca- 
pacities ranging from 15 to 102 cubic 
feet, are described in 16-page bulle- 
tin, illustrated with cut-away draw- 
ings, photos, and sketches. Specifica- 
tions and over-all dimensions are also 
outlined. Case histories depict how 


units have reduced costs at different 
installatioas. Pangborn Corp. 
Circle No. 71, Pages 129-130 


Steel casting specs . . . revised edi- 
tion of a Summary of Steel Castings 
Specifications is announced. Prepared 
by the Specifications Committee of 
S.F.S.A. it includes a major change 
in Federal Specification QQ-S-681. 
Several new classes have been add- 
ed to specification A-296 and the 
property values have been changed 
on some classes in specifications A- 
297 and A-351. Two new methods of 
testing applicable to steel castings 
have been adopted also. Individual 
copies are free of charge from mem- 
bers. Steel Founders’ Society of Amer- 
ica. 
Circle No. 72, Pages 129-130 


Atmospheric burners . gas-fired, 
with maximum firing capacities from 
10,000 to 2,750,000 Btu/hr are de- 
picted in bulletin. Provided are di- 
mensions, specifications, engineering 
data, and ordering information for 
pipe, wheel, immersion, ring, box and 
“U”-type burners, atmospheric injec- 
tors, and packaged burners. Eclipse 
Fuel Engineering Co. 
Circle No. 73, Pages 129-130 


Thermocouples . . . pressure probes 

and allied components are featured 

in 60-page catalog, which contains 

complete specifications, details, and 

prices. Advanced Dynamics, Inc. 
Circle No. 74, Pages 129-130 

Wet water . . . systems for industry 


are described in 4-page bulletin. Ap- 
plications of systems to sand condi- 


tioning, core mixing, core and mold 
washes, cupola lining, and other foun- 
dry uses are shown. Various advan- 
tages in terms of increased produc- 
tion and costs are offered. 
Aquadyne Corp. 

Circle No. 75 ,Pages 129-130 


low er 


Foamed solvent . . . four-page pam- 
phlet explores new technique of 
cleaning industrial equipment, utiliz- 
ing lightweight foamed solvent for 
greater efficiency, economy. Dow In- 
dustrial Service. 

Circle No. 76, Pages 129-130 


Die release agents . . . are described 
in two data sheets. One material is 
utilized for large, intricate castings. 
The other is for aluminum die and 
permanent mold casting. E. F. Hough- 
ton & Co. 

Circle No. 77, Pages 129-130 


Gas purification catalysts . . . to pro- 
duce industrially pure gases are de- 
scribed in bulletin. Removal of im- 
purities to less than 1 part per million 
can be achieved with the all-metal 
catalysts. They operate at high or 
low pressure, and at temperatures up 
to 1500 degrees F. Catalytic Com- 
bustion Corp. 
Circle No. 78, Pages 129-130 


Ceramic cutting tools . . . new cata- 
log, a 28-page, 3-hole punched fold- 
er, gives the properties data and 
specs and prices on throwaway in- 
serts, heavy duty button inserts, sol- 
id inserts, unground blanks, single 
point tools and tool holders. Carbo- 
rundum Co. 


Circle No. 79, Pages 129-130 


Safety Binders... . with modern cadtings 
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New 
Products 
and Processes 





Parting Material Reduces 
Molding Time 


Water soluble parting material re- 
duces molding time and produces 
better casting finish. Films produced 
in sprayed parting application pro- 
vide combined advantages of fast 
drying, good adhesion to irregular 
and sharp contours, and surface ten- 
sion that covers minor mold defects. 
Film can be removed simply by strip- 
ping or warm water wash. Two types 
of parting material are supplied; one, 
bright fluorescent color to help con- 


What's new in foundry methods and equipment? Summaries 
of many are presented below. Circle corresponding number on 
free postcard, page 129. Mail it to us; we'll do the rest. 


trol of parting film thickness; another 
which is colorless to eliminate need 
of film removal. Schwartz Chemical 
Co. 

Circle No. 1, Pages 129-130 


Dust Collector Gives High 
Filtration Efficiency 


Unit consists of cylindrical felt fil- 
ters in which filter action takes place 
as gas passes from inside of filter tube 
to outside. As filter cake becomes 
thick with accumulated dust, pres- 
sure switch actuates circular blow 
rings carrying air jets which blow 





SCIENTIFIC 


PRESSURE CAS 


MATCHPLATES 


“BUILT 
WITH 


EXTRA 
CARE” 


Not a single 
matchplate leaves 
the Scientific 
Plant without 
rigorous 7-point 
inspection. 


Better equipped than ever before, 
we are continuing to progress 
and thank our many customers. 


THE SCIENTIFIC CAST PRODUCTS CORP. 


1390 East 40th Street 


* Cleveland 3, Ohio 


Circle No. 156, Pages 129-130 


132 modern castings 


slowly up and down the entire length 
of the filter tubes removing the dust 
in small increments. Even on sub- 
micron particles, extremely high eff- 
ciencies are obtained, generally as 
high as 99.99%. Western Precipita- 


tion Div., Joy Mfg. Co. 
Circle No. 2, Pages 129-130 


Automatic Mold Casting Machine 
Features Two-Up Pouring 


A permanent mold casting ma- 
chine pours “two-up” with one man, 
eliminates turbulence, pours consist- 
ently at a given setting, adjusts for 
any rate of pour, prevents flash at 
bottom of mold and assures progres- 
sive solidification. Dual power unit 
automatically moves to vertical posi- 
tion and pours metal evenly down 
gentle incline and, after pre-set cool- 
ing interval, automatically opens and 
ejects casting. Stahl Specialty Co. 

Circle No. 3, Pages 129-130 


25000 Pound Zinc Pigs 
Make Handling Easier 


Large tonnage consumers of slab 
zinc may find considerable savings 
if they are in a position to use 2500 
pound pigs. These units measure 36” 
x 28” x 16” and are designed with 
legs and wings under which lift- 
truck prongs may be placed in either 
direction for ready transportation. 
Tapered holes in the top of the pig 
may be used for moving the unit with 
crane-hoist tongs. New Jersey Zinc 
Co. 

Circle No. 4, Pages 129-130 


Horizontal Centrifugal Casting 
Unit Produces Quality Liners 


Horizontal centrifugal casting ma- 
chine is almost completely automatic. 
Produces centrifugally cast iron cyl- 
inder liners in high production, can 
make all sizes of liners for use in 
engines, with a minimum of labor 
and a consistently low scrap rate. 
Centrifugal Casting Machine Co. 

Circle No. 5, Pages 129-130 


Continuous Clay Washer 
Speeds Determinations 


Continuous clay washer, based on 
the elutriation principle, is offered as 
a low-cost, simple apparatus for the 
determination of A.F.S. clay. The 
sand is scrubbed continuously by a 
high velocity jet of water from the 
motor-driven agitator tube and the 





clay is carried out of the vessel by 
the water flow as it rises to the out- 
let tube at the top. This continuous 
washing reduces the total test time 
by as much as one-half for some 
sands and eliminates the repeated 
syphonings required with the manual 
method thus saving considerable op- 


erator time. Harry W. Dietert Co. 
Circle No. 6, Pages 129-130 


High Purity Zinc Alloy And 
Hardener Alloys 


High purity zinc die casting alloy 
and a_ special aluminum hardener 
have been announced. Both prod- 
ucts require meticulous care in prep- 
aration, manufacturer cautions, to en- 
able die casters to obtain claimed 
advantages over traditional alloys. 
Quantometer analyses have been 
found particularly beneficial in main- 
taining the necessary magnesium and 
nickel content in low, but controlled, 
quantities. Apex Smelting Co. 

Circle No. 7, Pages 129-130 


Variable Speed Turntable 
Aids Steel Casting In Cut-off Work 


The cutting-off operation in proc- 
essing of large steel castings has 
reportedly been vastly improved 
through the use of a variable-speed 
turntable. With the new system, the 
gas cutting torch is clamped in a 
stationary position and the casting 
revolves past it. The operator mounts 
the casting on a four-foot turntable 
then lights the torch and revolves the 
casting past the torch at the neces- 
sary cutting speed. This close cutting 
speed control enables the operator to 
obtain much more consistency, smooth- 
er cut, leaving just the right amount 
of material for finishing. Upon com- 
pletion, operator can rapidly revolve 
the turntable manually to any other 
position so that another raise can be 


cut off. Macton Machinery Co. 
Circle No. 8, Pages 129-130 


linc Alloy Offers Advantages 
Over Earlier Types 


Evolutionary zine die casting alloy 
has the same desirable mechanical 
characteristics as other alloys but cast- 
ing properties that permit faster pro- 
duction rates, fewer rejects and bet- 
ter surface finish. New alloy makes 
possible larger, more complex cast- 
ings with thinner wall sections, and 
reduces time. New Jersey Zinc Co. 

Circle No. 9, Pages 129-130 


Mew Books for You... 





1960 Supplement to the Metal Clean- 
ing Bibliographical Abstracts. 36 
pages. Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. 
This supplement covers the period 
1958 through early 1960. There are 
114 references as well as 100 newly 
added references prior to 1958. New 
metals present new cleaning problems 
which must be solved by advanced 
techniques or combinations of older 
methods. Ultrasonic cleaning, in-place 
cleaning of equipment in plants, or of 
pipe lines, and the cleaning of elec- 
tronic components are receiving much 
consideration for the special problems 
involved. The reader will find not only 
references of practical application, but 
also on theory and lab evaluation. 


Noise Reduction . . . Leo L. Beranek. 
752 pages. McGraw-Hill Book Co., 
Inc., 330 West 42nd St., New York 
36. An authoritative guidance on the 
theory and practice of noise reduction. 
The book explains fundamentals un- 
derlying noise and vibration control, 
and takes a tour through design and 
engineering of buildings, installations, 
industrial machinery, home  appli- 
ances, transportation facilities and 
other projects. It covers material ap- 
plicable over a wide range of fields, 
for understanding acoustical problems 
in everyday situations and shows what 
techniques have been successfully 
used to solve typical problems. In- 
cluded is information on: behavior of 
sound waves; use of decibel scale to 
describe great ranges of sound power; 
selection of instrumentation for noise 
surveys; limitations and applications 
of various types of instruments; sound 


propagation in large and small en- 
closures; and basic properties of 
acoustical materials. 


Nuclear Fuel Element Development 

R. Carson Dalzell. 14 pages. 
American Society for Testing Ma- 
terials, 1916 Race St., Philadelphia 
3, Pa. 1960. This is a lecture available 
in printed form, which was delivered 
before the 63rd annual meeting of 
A.S.T M. the 9th H. W. Gillett Mem- 
orial Lecture. Dr. Dalzell reviews the 
tremendous strides made in the field 
as well as pointing out the many 
problems that still exist. While the 
achievements have been many in the 
reactor field (approximately 140 re- 
actors are operating in the United 
States) the problems of fuel element 
design are far from solved. 


Epoxy Resins, Their Applications and 
Technology Henry Lee and 
Kris Neville. 305 pages. McGraw- 
Hill Book Co., Inc., 330 West 42nd 
St., New York 36, 1957. A compre- 
hensive guide to field of epoxy res- 
ins. It covers the chemistry of their 
preparation and application in indus- 
try. Information is given on their syn- 
thesis and curing mechanisms, curing 
agents, and the materials 
used as fillers and modifiers. Em- 
phasis is on the engineering versa- 
tility, range and potentialities of the 
epoxies. Industrial applications in 
laminates, adhesives, coatings, cast- 
ings, foams, etc. are discussed. Also 
covered are application techniques 
handling characteristics, and meth- 
ods for characterizing cured and un- 
cured resins. 


various 





“Reg. US. Pat. Of 





EMPIRE’ 


“THAT GOOD” 
FOUNDRY COKE 
DEBARDELEBEN COAL CORPORATION 


2201 First Ave., North 
Phone Alpine 1-9135 


Birmingham 3, Ala. 








Circle No. 157, Pages 129-130 


April 1961 133 





Let's Get Personal... 





and sales manager. Other officers re- 
elected are: President, Robert C. 
Wood; Vice-President, William E. 
Niemackl; and Secretary-Treasurer, 
Orvel A. Bakke. 


Robert C. Stokes . . . is now eastern 
sales manager, Specialloy, Inc., Chi- 
cago, and will headquarter in Phila- 
delphia. He is chairman of the AFS 
Philadelphia Chapter. 


is vice-president G. Blair Sheers . . . is chairman of 
the board, Standard Horse Nail Corp., 
New Brighton, Pa., replacing the late 
Fred I. Merrick. Other officers: R. S. 


Carter DeLaittre . . . 
and works manager, Minneapolis Elec- 
tric Steel Castings Co., Minneapolis. 
A. Donald Moll is now vice-president 


STEVENS 
LIQUID 
PARTING 


y 


gives more molds per application, 
assures finest casting detail! 


Foundry after foundry reports up to 40 molds... and even more... . 
from a single application of Stevens Liquid Parting. That’s why it 
has become the biggest selling liquid parting agent in the world. 
Foundrymen have found that only Stevens Liquid Parting offers 
these cost-cutting, time-saving benefits: 

1. Fastest, most economical mold production. 

2. Complete coverage of the pattern with a tough, lasting film. 

3. Maximum number of molds per application. 

4. Finest detail in finished castings. 
Start using Stevens Liquid Parting in your foundry operation now. 
You'll see why it’s become the world’s top seller. 


Call your local Stevens representative or write for complete information. 


frederic b. STEVENS. inc. 


DETROIT 16, MICHIGAN 


MILWAUKEE CLEVELAND 
SPRINGFIELD (OHIO) 


DETROIT 
INDIANAPOLIS 


BUFFALO + CHICAGO . 
WALLINGFORD (CONN.) « 
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Merrick, vice-president; J. D. Bru- 
baker, treasurer; C. K. Kennedy, 
secretary and assistant treasurer. 


Albert E. Salatka . . . general mana- 
ger, Marion Malleable Iron Works, 
Marion, Inc., has been named vice- 
president, Malleable Iron Works Div., 
Chicago Railway Equipment Co. 


W. R. Bean. . . retired, AFS Presi- 
dent from 1920 to 1922, has been 
cited for meritorious service and out- 
standing contributions by Virginia 
Polytechnic Institute, Blacksburg, Va. 


Roger J. Metzler . . . is assistant to 
the general manager, Metals & Re- 
fractories Div., Howe Sound Co., 
Philadelphia. The division is com- 
posed of Howe Refining Co., Frank 
Samuel & Co., and WaiMet Alloys 
Co. 


William C. Hughes is safety 
supervisor for Portland, Ore., oper- 
ations of ESCO Corp., succeeding 
Arthur W. Nelson, who retired. 


Steve Stasko . . . is chief metallurgist, 
Mackintosh-Hemphill Div., E. W. 
Bliss, succeeding Edward P. Sandbach 
recently promoted to manager, manu- 
facturing operations. 
Henry A. Bednarski . . . is now sales 
engineer, Furnace Products Div., Bas- 
ic, Inc., Cleveland. He will be lo- 
cated in Philadelphia. 


Edward J. Klein . . . and Jack Weir 
head the new St. Louis office in St. 
Louis of Scientific & Process Instru- 
ments Div., Beckman Instruments, 
Inc. Klein will handle scientific instru- 
ments, Weir, process instruments. 
Thomas F. Gallagher . . . is general 
sales manager, Davis Fire Brick Co., 
Oak Hill, Ohio. He will act in this 
capacity for companies associated 
with Davis—Sivad Ceramic Corp., 
Ohio Fire Brick Co., and Cambria 
Clay Products Co. 


Edward N. Harris . . . elected vice- 
president of sales, Bohn Aluminum 
& Brass Corp., Detroit. 


Egon von Mauchenheim .. . is now 
vice-president, Lester B. Knight & 
Associates, and concurrently becomes 
manager of its German affiliate, Les- 
ter B. Knight & Associates, G.m.b. H., 
Dusseldorf. 


W. J. Rave . .. is manager of the 
new Metals Dept., Dow Chemical Co., 
Midland, Mich. Hilary A. Humble 


is sales manager. The new depart- 





ment is responsible for various Dow 
activities in magnesium and other pri- 
mary metals but is separate and dis- 
tinct from Dow Metal Products Co. 
Div. 


William S. Pellini . . . head, Metal- 
lurgy Dept., Naval Research Labora- 
tories, Washington, D. C., and who 
will receive the AFS John A. Penton 
Gold Medal at the 1961 Castings 
Congress, has been awarded the Na- 
vy Distinguished Service Award, the 
highest award the Navy can give a 
civilian. 


Earl A. Garber . . . named chairman 
of the board of Harbison-Walker Re- 
fractories Co. A. Brent Wilson has 
been elected president, to fill the va- 
cancy created by Garber’s elevation. 


Laurence F. Granger named 
advertising manager for National Car- 
bon Co., Div. Union Carbide Corp. 
; 
Thomas J. Ready, Jr. . . . executive 
vice president of Kaiser Aluminum 
& Chemical Corp., elected a member 
of the Corporation’s board of direc- 
tors. 


Roy A. Frost . . . assigned to engi- 
neering sales as service engineer at 


the Vanadium Corp. of America of- 
fices in Chicago. Also announced was 
the appointment of Robert F. Jones 
as district representative with Vana- 
dium’s district office in Cleveland. 


Robert L. Snook . . . named as man- 
ager, Industrial Dept., Magnet Cove 
Barium Corp., succeeding George H. 
Moore, recently named as vice-pres- 
ident, marketing. Snook remains at 
the Houston, Texas, office. 


Roger S. Van Der Kar .. . is now 
general sales manager of Hanna Fur- 
nace Corp., Detroit. He is Chairman 
of the AFS Detroit Chapter. A. W. 
Gallup promoted to Detroit district 
sales manager and Sherman B. Burke 
appointed to the office of vice presi- 
dent, sales. 

Donald L. Moore . . . is sales man- 
ager, Baroid Chemicals, Inc., Hous- 
ton, Texas. Howard G. Monroe, 
assistant sales manager, has direct su- 
pervision of sales to the foundry in- 
dustry. 

Leslie F. Schurck . . . named gen- 
eral works manager, Cooper Alloy 


Corp., Hillside, N. J. 


obituaries 


Thomas S. Hodge, 82, W. S. Hodge 
Foundry, Inc., 
Greenville, Pa. At 
the age of 14, 
he started in the 
foundry of Hodge 
Mfg. Co., estab- 
lished by his 
father in 1876, 
and dissolved in 
1937. He then 
started W. S. 
Hodge Foundry, 
Inc., with a son, Wesley S. Hodge 
and later joined by a younger son, 
Thomas W. Hodge. 


T. S. Hodge 


J. A. Shanafelt, 88, identified with 
the foundry industry since 1893 and 
board chairman of Shanafelt Mfg. Co., 
Canton, Ohio. 


Andrew F. Howe, 85, inventor, who 
in 1944 received a $1,164,201 settle- 
ment of a patent claim for mold forms 
he devised for making castings for 
railroad cars and locomotives. 


FAST, ACCURATE, DEEP READINGS 


Marshall Thermocouples Promote Castings Quality! 


Marshall Enclosed-Tip Thermocouples assure strong, dense, uni- 
form castings from every nonferrous melt! Tip can be immersed 
3 inches to 30 inches or more in depth and stirred to speed pyrom- 
eter reading. You get accurate temperature from deep within melt 
in about 20 seconds! Hot junction tip, armored with enclosing 
tube of special alloy, withstands scores of immersions before low- 
cost replacement is necessary. Thermocouple wire can’t be con- 
taminated from melt or shortcircuited by slag! Rugged, well- 
balanced Marshall Thermocouples are convenient to carry and 
use, simple and economical to operate. Available as Furnace Type 


(below) in lengths up to 10 feet, for use with Stationary Pyrom- 
. or Ladle Type for use with Portable Pyrometer. 

270 WEST LANE AVE. 
»s COLUMBUS 2, OHIO 


Cer. . 


\ LH. MARSHALL CO 
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Classified Advertising 


For Sale, Help Wanted, Personals, Engineering Service, etc., set solid . . 
. 10¢ per word, 30 words minimum, prepaid. Box num- 


minimum, prepaid. Positions Wanted . 


ber, care of Modern Castings, counts as 10 words. Display Classified . . 
1-time, $22.00 6-time, $20.00 per insertion; 12-time, $18.00 per insertion; 


width, per inch . . 
prepaid. 


35¢ per word, 30 words 


Based on per-column 





HELP WANTED 





PLANT ENGINEERS 
Experienced on layout of all types 
of foundry equipment, material 
handling and material flows. Send 
complete details on work history, 
education and family status. In- 
clude recent photograph. All re- 
plies confidential. Box F-140, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Ill. 


FOUNDRY SUPERINTENDENT 
With minimum of ten years supervi- 
sory experience. Must have strong mal- 
leable background. Engineering degree 

referred. Age 35-40. All replies will 
xe held in strictest confidence, and 
should include complete work history, 
education and personal data. Box D- 
105 H, MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Ii. 




















FOUNDRY MANAGER 
Must have successful experience 
in the production of malleable, 
pearlitic and nodular iron castings. 
Metallurgical or engineering back- 
ground required; FEF training de- 
sirable. Preferred age 35-45. In 
return for these requirements we 
offer an outstanding opportunity 
with one of the major producers in 
the country. Location is in the Mid- 
West. Excellent starting salary and 
benefits. Send complete details — 
education, work history, family 
status, plus a recent photograph. 
All information will be held in 
strict confidence. Box D-106 H, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Ill. 











FOUNDRY ENGINEER 
$8,000 to $10,000 


Young Engineer, interested in assured 
future with a rapidly expanding, progres- 
sive foundry where competence is rewarded 
with advancement. Client pays all expenses. 
Contact Paul Sheldon 

MONARCH PERSONNEL 
28 East Jackson Blvd. Chicago 4, Illinois 











FOUNDRYMEN 
when you need SUPERVISORY or 
TECHNICAL men why not consult a 
man with actual foundry experience 
plus 15 years in finding and placing 
FOUNDRY PERSONNEL. 

Or if you are a FOUNDRYMAN 
looking for a new position you will 
want the advantages of this experience 
and close contact with employers 
throughout the country. 

For action contact: John Cope 
DRAKE PERSONNEL, INC. 
29 E. Madison St., Chic 2, Mlinois 
Financial 6-8700 











PLANT ENGINEER 


To direct all plant engineering functions 
in large malleable foundry located in the 
Mid-West. Degree required. Age preference 
30-40. Send complete details in confidence. 
Box D-104 H, MODERN CASTINGS, Golf 
and Wolf Reads, Des Plaines, Ill. 








RESEARCH METALLURGIST: To work on 
alloy cast iron, recent M.S. degree or B.S. 
with 3 years appropriate experience. Location, 
Toronto, Canada. Send complete resume to 
Box No. D-103 H, MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Ill. 





POSITION WANTED 





METALLURGIST: carbon, alloy and stainless 
steels; molding, melting and processing; 
Supervisory and Engineering experience (17 
years) seeks broader, challenging position. 
Reply Box D 100 P. MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Ill. 


FOUNDRYMAN, well experienced in gray iron 
and steel foundry operations, light and heavy 
castings, synthetic, natural and cement-bonded 
sands, strong in modern foundry practice and 
quality control. Age 39, single, technical col- 
lege graduate. Write. Box D-101 P, MODERN 


a Golf and Wolf Roads, Des Plaines, 


ENGINEER, age 37, with fourteen years ex- 
perience in the field’ of foundry operation and 
enyineering, desires a responsible position of 
foundry engineer, plant engineer or foundry 
equipment designer. Box D-107 P, MODERN 
—_— Golf and Wolf Roads, Des Plaines, 


SALES REPRESENTATIVE: Ambitious, neat 
appearing, young salesman presently represent- 
ing heavy jobbing foundry would like addition- 
al line for Michigan territory. Write Box 
D-102 P, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Ill. 





FOR SALE 


ONE USED #3 UNIT DRIVE SIMPSON 
MULLER. Good condition. Box B-107 S, MOD- 
ERN CASTINGS, Golf and Wolf Roads, Des 
Plaines, Ill. 








Detroit Rocking Indirect Arc Electric 
Furnace Type LFC, 125 KW, Ca- 
pacity 350 Ibs. cold scrap, 500 Ibs. of 
molten metal. Two shells, complete 
with automatic electrode control, main 
control panel and power transformers 
for 12,000 volt primary power supply. 
All equipment used very little and in 
excellent condition. Immediately avail- 
able. Make offer to: Box B-111 S, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Il. 
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REVERBERATORY ALUMINUM FURNACE 
3,000 Ib. capacity. Complete with overhead 
hood. Has been used a short time. Can be 
inspected at our plant. Will sell very cheap. 
Casting Masters, Inc., 2640 W. Wilcox, Chicago 
12, Il. 








QUALITY EQUIPMENT 
SAVE AT LEAST 50% 
B & P #70 Speedmuller 
B & P Motive Speedslinger 
10’ Top Charge Mitg. Furnace 
TOCCO 50 KW—200 KW _ Ind. 


Heaters 
48” x 422” WHEELABRATOR Tumb. 
Your largest dealer 
for all foundry equip’t. 


UNIVERSAL Mach’y & Equip’t Co. 
Box 873, Reading, Pa. FRanklin 3-5103 








ENGINEERING SERVICES 





FOUNDRY CONSULTANT — NON-FER- 
ROUS Sand casting — permanent mold cast- 
ing — centrifugal casting in aluminum — 
brasses — bronzes — 30% leaded bronze 

- aircraft quality bearings and castings — 
ED JENKINS, West Palm Beach, Florida — 
PHONE: Temple 2-8685. 


Future Meetings 


and Exhibits 


April 10-12 American Institute of 
Mining, Metallurgical & Petroleum En- 
gineers, Open Hearth Steel Conference. 
Sheraton Hotel, Philadelphia. 


April 12-14 American Institute of 
Mining, Metallurgical and Petroleum En- 
gineers, International Symposium of Ag- 
glomeration, Sheraton Hotel, Philadel- 


phia, Pa. 


April 19-20 Foundry Educational 
Foundation, Annual Colle ge-Industry 
Conference. Statler-Hilton Hotel, Cleve- 
land. 


April 18-20 . . American Welding Socie- 
ty, Annual Meeting and Welding Show. 
Commodore Hotel and Coliseum, New 


York. 


May 8-12 AFS 65th Castings Con- 
gress, Civic Auditorium, San Francisco. 


May 9-11 Material Handling Insti- 
tute, Eastern States Show. Convention 
Hall, Philadelphia. 


May 10-12 . . National Industrial Sand 
Association, Annual Meeting. The Home- 
stead, Hot Springs, Va. 


May 17-19 . . Society For Nondestruc- 
tive Testing, Eastern Regional Conven- 
tion, Sheraton-Mt. Royal Hotel, Mont- 
real, Que. Canada. 





May 22-25 . . American Society of Me- 
chanical Engineers, Conference and De- 
sign Engineeriag Show, Cobo Hall, De- 
troit. 

May 22-26 . . American Society of Tool 
and Manufacturing Engineers. Engineer- 
ing Conference and Exhibit, New York. 
June 8-9 . . Malleable Founders Society, 
Annual Meeting. The Broadmoor, Colora- 
do Springs, Colo. 

June 11-15 . . 54th Annual Air Pollution 
Control Association Meeting, Hotel Com- 
modore, New York City. 

June 15-16 . . AFS Chapter Officers Con- 
ference. LaSalle Hotel, Chicago. 


June 18-20 . . Alloy Casting Institute, 
Annual Meeting, Hot Springs, Va. 
June 18-24 . . 28th International Found- 
ry Congress, Vienna Imperial Castle, 
Vienna, Austria. 

June 20-21 . . Investment Casting In- 
stitute Technical Course, Case Institute 
of Technology, Cleveland, Ohio. 

June 22-24 . . AFS Penn State Regional 
Foundry Conference. Penn State Univer- 
sity, University Park, Pa. 

June 25-30 . . American Society for Test- 
ing Materials, Annual Meeting. Chalfonte 
Haddon Hall, Atlantic City, N. J. 

Aug. 28-Sept. 1 . American Society 
of Mechanical Engineers, International 
Heat Transfer Conference, University 
of Colorado Campus, Boulder, Colorado. 
Sept. 3-8 . . American Chemical Society, 
Fall Meeting. Chicago. 

Sept. 20-23 . . American Ceramic Society, 
Enamel Division, French Lick-Sheraton 
Hotel, French Lick, Ind. 

Sept. 21-22 . . Missouri Valley Regional 
Conference, Rolla School of Mines, Rolla, 
Missouri. 

Sept. 24-26 . . Steel Founders’ Society 
of America, Fall Meeting. The Home- 
stead, Hot Springs, Va. 

Oct. 13-14 Northeastern Foundry 
Conference, Massachusetts Institute of 
Technology, Cambridge, Mass. 

Oct. 16-21 . . National Industrial Sand 
Association, Semi-Annual Meeting. The 
Greenbrier, White Sulphur Springs, W. 
Va. 

Oct. 18-20 . . Gray Iron Founders’ So- 
ciety, Annual Meeting. Royal York Hotel, 
Toronto, Ont. 

Oct. 19-21 . . Foundry Equipment Man- 
ufacturers Assn., Annual Meeting. The 
Greenbrier, White Sulphur Springs, W. 
Va. 

Oct. 23-27 American Society for 
Metals, Detroit Metal Show (43rd Na- 
tional Metal Congress and Exposition), 
Cobo Hall, Detroit, Mich. 

Nov. 13-15 . . Steel Founders’ Society 
of America, Technical & Operating Con- 
ference. Pick Carter Hotel, Cleveland. 
Nov. 15-17 . . National Foundry Assc- 
ciation, Annual Meeting. Savoy-Hilton 
Hotel, New York. 


Dec. 6-8 . . American Institute of Min- 
ing, Metallurgical & Petroleum Engi- 
neers, Electric Furnace Conference, 
Penn-Sheraton Hotel, Pittsburgh, Pa. 


Moriarty Again 
Heads S.F.S.A. 


Plans for the immediate future 
were stressed at the 59th annual 
meeting of the Steel Founders’ Socie- 
ty of America held during March in 
Chicago. Observance was also made 
of the steel casting industry's cen- 
tennial in the United States. 

W. H. Moriarty, National Malle- 
able & Steel Castings Co., Cleveland, 
was re-elected president and Robert 
M. Schumo, Pennsylvania Electric 
Steel Castings Co., Hamburg, Pa., 
was named as vice-president. W. P. 
Dudley, Ohio Steel Foundry Co., 
Springfield, Ohio, director of the so- 
ciety’s division 5, was elected to serve 
with Moriarty and Schumo on the 
executive committee. R. G. Parks, 
National Malleable & Steel Castings 
Co., was re-elected treasurer. Erwin 
Dieckmann, was named secretary. 

Other staff members re-elected 
were: F. Kermit Donaldson, executive 
vice-president; Charles W. Briggs, 
technical and research director; and 
George K. Dreher, market develop- 
ment director. 
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automation equipment for 


production sand systems 





Sand, Core, Shell and 
Mold Testing Equipment 
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Quite likely . . . your problem has already 
been solved by some other foundryman. |n fact 
it's pretty hard to come up with an absolutely 
new problem these days. So often when you 
tell one of your fellow foundrymen about a sand 
difficulty you can’t seem to resolve in your shop 
he will belittle you by saying, “Hell, Joe, we 
solved that problem four years ago. Didn’t you 
read the article that ran in MODERN CASTINGS 
back in 1957 telling how to avoid sand segrega- 
tion when drawing sand out of a silo? Just use 
lots of holes uniformly spaced in the bottom of 
your sand bin. Then when you draw sand out 
of storage it runs out of all the holes at once, 
maintaining its uniformity.” 

What I’m really driving at with this story is 
the fact that most foundrymen have not learned 
to use the first basic elementary step in solving 
a problem—make a literature search. Chances 
are an article has been published in MODERN 
CASTINGS, AFS Transactions, or Foundry maga- 
zine spelling out all the details for correcting 
your difficulty. You should have a complete set 
of annual indexes of articles printed in these 
publications for the past 10 or more years at your 
fingertips in a convenient file. Look for articles 
under the appropriaté generic heading such as 
“aluminum”, “melting”, “gating & risering’, etc. 
Then read all the articles written on the subject. 
If you don’t find the exact answer to your 
problem, at least you will have thoroughly in- 
formed yourself so you know about all there is 
to know on the subject. Armed with this back- 
ground of technology you can intelligently di- 
agnose your troubles and instigate some likely 
cures. 

This beats thrashing around making all the 
mistakes of your predecessors. Our metalcasting 
industry owes a great deal of its success to the 
unselfish foundry technologists who have con- 
tributed many dollars and many long hours to 
solve your problems. They particularly deserve 
praise for expending additional time to write up 
their results and share this know-how with the 
entire industry through published articles. 

It behooves the rest of the industry to at least 
profit from new technology by using it to make 


modern castings 


better castings. The reputation of metalcastings 
and the foundry industry are more often estab- 
lished by the failures attributable to decadent 
practices than the successes arising from modern 
technology. 


Are you wasting your waste products . 
Perhaps you don’t realize it, but you can extract 
a lot of valuable metal from floor sweepings, 
furnace skimmings, and slag. Canadian Bronze 
Co. Ltd. has been particularly resourceful in dem- 
onstrating how to mine the metal out of your 
waste products. They run all their foundry resi- 
dues through a ball mill and then over a flotation 
table where the metallics are separated from the 
refractory residues. About 60 per cent of the 
material processed turns out to be metallic. The 
metal fines are re-melted and pigged. After the 
chemical analysis is learned the pigs are added 
to melts where they are compatable with the 
ultimate composition desired. If any of your 
foundrymen have discovered other ways of 
squeezing the squeal out of foundry by-products 
why not share it with our MODERN CASTINGS 
readers. It may help pay some taxes and keep 
a few more shops in business. Just drop me a 
line if you have any ideas. 


Want to increase your metal yield . . . by re- 
ducing weight of risers? Who doesn’t? Take a 
close look at exothermic riser sleeves and hot 
topping compounds. Their use can reduce riser 
weight 60 to 70 per cent, reduce riser cut-off 
time, and increase yield from 60 to 90 per cent 
of metal melted. If your melting costs are greater 
than 1.5 cents per pound, chances are you can 
more than offset the costs of exothermic materials 
with the savings that result. A shield on top of a 
riser will keep it molten 50 per cent longer than 
if riser is open. With both a shield and sleeve, 
riser will stay molten four times longer than 
normal riser. You can’t afford to pass up such 
opportunities of applying the new technology for 





VOLCLAY BENTONITE 


NEWS LETTER No.7 


REPORTING NEWS AND DEVELOPMENTS IN THE FOUNDRY USE OF BENTONITE 


BURN-IN OR BURN-ON 


Burn-in, or burn-on, is METAL 
PENETRATION. It is a surface de- 




















fect occurring from metal enter- 
ing the voids of the sand mixture. 


A rough surface of metal and 





sand adheres tightly to the casting 
surface and cannot be readily re- 
moved by normal cleaning meth- 


ods. 


impregnation of sand with met- 





al can be aggravated by many 





factors: e.g., type of metal, pour- 
ing rate, pouring temperature of 
. the illustration is one example of burn-in, or burn-on, caused by lack 
the metal. molding sand mixture of moldng sand density coupled with hich metal ferrostatic pressure 
uses, etc., etc. 


Excessive water is a strong contributor towards burn-in or burn-on. Excess water may be required to 





cool hot sands by converting water to steam. This reduces molding sand density. Large additions 





of cellulose to molding sands absorb excess water and create a bulking effect within the sand 
mixture. 
When hot metal enters such a mold, the cellulose burns, the water converts to steam, thus larger 


voids are created! To reduce burn-in and burn-on penetration we recommend the following: 





1. Reduce or eliminate hot sands. 
2. Minimize temper water additions. 
3. Curtail excess cellulose material; avoid coarse cellulose additives. 
4. Add new fine sand to increase molding sand density and refractoriness 
5. Avoid coarse, open base sands. 
Use Volclay to improve thermal properties. 
. Abstain from high deformation sand mixtur:s. 
Eliminate uneven and soft rammed molds. 
Do not pour too much metal in too small a flask. 
Use the correct carbon additive (if required) for the sand mixture. 


— Write for NEWSLETTER No. 24—‘’Metal Penetration” 


AMERICAN COLLOID COMPANY 


SKOKIE, ILLINOIS e Producers of Volclay and Panther Creek Bentonite 
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Early in 1962, in a German plant, a 
single operator at a central console will 
supervise the “punchcard” operation of 
an entire gray-iron foundry ... includ- 
ing charging and meltdown in nine 5%4- 
ton induction furnaces; the automatic 
alloying, analysis and correction of the 
melt; and the automated casting strip. 
The furnaces and automation equip- 
ment are now being engineered and 
built by Brown Boveri. 


The furnaces will be Brown Boveri 








Brown Boveri 5%4-ton line-frequency coreless induction meltdown furnace 


PREVIEW: FOUNDRY OF THE FUTURE 


line-frequency coreless induction units 
similar to that in the photo. Here is 
why this furnace is rewriting foundry 
technology: 


It produces superior, more uniform 
metal. It is clean and cool to operate. It 
is simple, rugged and foolproof, thus 
ideally suited to automatic control. It 
is low in cost. (For example: the nine- 
furnace set-up including all controls 
will cost substantially less than cupola- 
and-induction furnace duplex equip- 
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ment.) Sizes up to 18,750 lbs. per hour. 
And the furnace design has been 
proved by hundreds of installations in 
the U. S. and throughout the world... 
with a total capacity greater than that 
of any other manufacturer. 
Furnaces for melting, holding, 
superheating ... for any metal. Write 
for application study: Brown Boveri 
Corp., Dept. 4, 19 Rector St., N. Y. 6. 
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